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CHAPTER I 
THE PROBLEM AND ORGANIZATION OF THE STUDY 
Knowledge of words is universally recognized as the basis for 
reading, whether the emphasis be on word perception, word recognition, 
word attack, or on words as the counters for ideas. There is, however, 
considerable divergence of opinion among authorities as to the most 
efficient and effective ways of teaching at least part of the estimated 
600,000 words in Webster 1 s Unabridged Dictionary. 
One method often used involves the teaching of word parts. 
Miller terms the knowledge of prefixes, roots, and suffixes 11 the master 
key 11 in vocabulary building. In his Word Wealth he features these word 
elements in 11 jack-pot units, 11 feeling that the knowledge of word parts 
leads to increased understanding of word meanings, keener visual dis-
1 
crimination, and the solution of some spelling problems. A report by 
Miles indicates that the positive effects of direct teaching of word 
parts to tenth grade students for one semester were apparent two and a 
2 half years later. 
~ard S. Miller, Word Wealth (New York: Henry Holt and Company, 
1958)' p. 81. 
2Isadora W. Miles, 11An Experiment in Vocabulary Building in High 
School, 11 School and Society, 61:285-86, April 28, 1945. 
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I. THE PROBLEM 
Background of the Problem 
Recently a new approach to this teaching was suggested by Hogan. 
Using techniques of classification and structural analysis, she devised 
a method stressing the independent discovery of the meaning of word 
parts. Comparing this with the usual usage method where the meaning 
of the word part is given, she found that both groups made significant 
gains in knowledge of word parts and in visual memory. Students using 
the independent discovery method made the greater gains in vocabulary, 
with marked transfer to related areas. She recommended that further 
research be done at the junior high school level to determine the ef-
3 fectiveness of such methods with that age group. 
In the Spring of 1962, such a study was undertaken. Currie con-
structed two sets of thirty exercises each for teaching word parts to 
junior high school students. One set followed the independent discovery 
method of Hogan, where "practice was given in solving the meaning of 
word parts by classifying words using these elements into meaningful, 
designated categories according to the meaning of the prefixes, suf-
4 fixes, and roots." The second set followed the usage method of direct 
teaching. A glossary of word parts was provided, giving the meaning of 
3Florence P. Hogan, "Comparison of Two Methods of Teaching Word 
Meaning Through the Use of Word Parts in Grades Ten, Eleven, and Twelve" 
(unpublished Doctoral dissertation, Boston University, 1961). A paper 
reviewing this study as read at the Workshop in Reading Research, held 
in Boston, Massachusetts, April 9, 1963, is presented in Appendix A. 
4see Appendix A. 
3 
each element, and practice was in application of this knowledge. 
These exercises were used in regular English classrooms by 
seventh, eighth, and ninth grade students for a total of seven and one 
half hours' work, spaced over a ten-week period. At the conclusion of 
the experiment, both groups showed improvement over the control group. 
In line with the Hogan study, the greater gains were made by students 
using the independent discovery method. Their ga:lns were not only in 
knowledge of word parts but also in related areas of general vocabulary, 
reading comprehension, spelling, visual memory; and language. She 
recommended that a follow-up study be made to assess retention of these 
skills. 5 
The Problem and Its Significance 
The purpose of this study was to do such a follow-up. Analysis 
was made of reading and spelling tests administered in the Fall of 1962 
to those students taking part in the Currie study in the Spring of 1962 
to determine whether there continued to be differential achievement be-
tween groups learning word parts by different methods and, if such dif-
ferences existed, to determine the areas and the extent of the differ-
ence. 
"Reading skills are tools," writes Durrell. "It is their use 
rather than their acquisition that provides the true measure of success 
5
winifred Currie, "An Evaluation of Two l.f.ethods of Teaching 
Vocabulary Through the Use of Word Parts in Grades Seven, Eight, and 
Nine" (unpublished Doctoral dissertation, Boston University, 1963). 
4 
6 in reading." The use of reading skills is more than simply remember-
ing, or not forgetting. It involves also the process of transfer, which 
is generally define!d as "the influence that learning experiences in one 
7 
situation have on other unexperienced situations." Stephens speaks for 
most educational authorities when he says, "Transfer is the basis of 
8 
the whole notion of schooling, especially reading." 
The interrelation and interdependence of acquisition, retention, 
and transfer are e1nphasized by Kingsley and Garry in a discussion of 
the learning process. They say in part: 
In common usage, little distinction may be made between ac-
quisition and retention in discussions of learning. Especially 
in schools, learning is frequently thought to be synonymous with 
the amount of information or skill acquired, overlooking the 
generally known fact that the amount retained does not equal the 
amount learned ...• Measures of learning subsequent to the 
termination of the trials are considered measures of retention. 
And for all practical purposes retention is the more important 
measure of proficiency in learning .... Fundamentally our entire 
arrangement for education of children is based on transfer of 
training. • • . The absence of transfer of training would impose 
tremendous restrictions upon our lives. A third index of pro-
ficiency in learning, then, is the amount and kind of transfer 
that occurs as the results of different variables operating in 
learning.9 
6oonald D. Durrell, Improving Reading Instruction (New York: 
Harcourt, Brace and World Book Company, 1956), p. 13. 
7Robert C. Craig, The Transfer Value of Guided Learning (New 
York: Bureau of Publications, Teachers College, Columbia University, 
1953), p. 4. 
8J. M. Stephens, "Transfer of Learning," Encyclopedia of Educa-
tional Research, ed. C. W. Harris (3rd ed.; New York: The Macmillan 
Company, 1960), p. 1535. 
9Howard Kingsley and Ralph Garry, The Nature and Conditions of 
Learning (2nd ed.; Englewood Cliffs, New Jersey: Prentice-Hall, Inc., 
1957), pp. 132-34. 
5 
Currie's study has illustrated the immediate transfer of knowl-
edge of word parts to generalized vocabulary, reading comprehension, 
and spelling, It is in reality these transferred skills which were 
evaluated in the Fall follow-up study. McGeoch and Irion point out that 
though the usual methods of measuring retention are by recall, recon-
struction, recognition, or relearning, delayed tests of transfer of 
training are particularly effective in evaluating both learning and re-
tention.10 Any significant differential in vocabulary, reading compre-
hension, or spelling achievement existing five months after a seven-and-
one-half-hour experimental project would reflect highly significant dif-
ferences in the two methods of teaching word parts. 
II. ORGANIZATION OF THE STUDY 
Because the design of this follow-up study was determined in 
large measure by the original work, an abstract of the procedure, re-
sults, and conclusions of the Currie study is presented. 
Procedure, Results, and Conclusions of 
the Currie Study 
Procedure 
Two sets of thirty exercises each were constructed, one using 
the independent discovery method; the other, the direct teaching 
method. In the discovery method, referred to as Method A, the 
meaning of a word part was discovered through practice in clas-
sifying words of similar structure and meaning. In the direct 
teaching method, referred to as Method B, t e meaning of the word 
lOJohn A. McGeoch and Arthur L, Irion, P of H~n 
Learning (2nd ed. rev.; New York: David McKay C mpany, 1962), p. 24. 
part was taught directly through the use of a glossary. The 
same 190 word parts were introduced in the same sequential order 
in the thirty exercises of each method. The exercises of Method 
A provided practice in classifying 1593 different words in which 
the 190 word parts were found. The exercises of Method B pro-
vided for the use in various contexts of seventy-six per cent of 
the same words. The difficulty of words ranged from third to 
twelfth grade as checked by Thorndike's Teacher's Word Book of 
30,000 Words. The materials of each method were self-directing 
and self-correcting. 
6 
The population included all of the pupils of grades seven, 
eight, and nine in two public schools in a suburban city of Boston. 
The data were analyzed on 823 students, of whom 283 used the exer-
cises of Method A, 279 those of Method B, and 261 comprised the 
Control Group which followed the regular English curriculum during 
the ten weeks experiment. The students using the experimental 
materials worked in pairs or teams of three for 45 minutes weekly 
on three exercises for a total practice time of 450 minutes for 
completion of the thirty exercises. 
Groups were equated on the basis of intelligence, knowledge of 
word parts, reading, vocabulary, comprehension, spelling, and 
visual memory. The effects of the use of each method on the vari-
ous abilities measured were evaluated by comparing initial and 
final test scores. The measuring instruments used were: California 
Reading Test, California Language Test, Hogan Applied Word Parts 
Test, Morrison-McCall Spelling Scale, and Beckwith-Hedrick Visual 
Memory Test. At the conclusion of the experiment the data were 
analyzed by total population, grade level, sex, and intelligence 
levels. 
Results 
The table below presents a summary of the gains of each group 
of the total population. 
Test Discovery Method Direct Teaching Control Grou:e A Method--Grou:e B Grou:e 
Applied Word Parts 10.10* 9.95* 5. 75* 
Reading 7.42* 5.15* 2.33 
Vocabulary 4.30* 3.65* 2.55* 
Comprehension 3.03* 1. 78 0.20 
Spelling 1.35* 0.93 0.33 (loss) 
Visual Memory 1.01* 0.80* 0.84* 
Language 8.90* 8.25* 5.30* 
*Gains significant at the .01 level. 
Method A registered consistently greater gains than Method B 
in all abilities measured and made statistically superior gains 
over the Control Group in knowledge of word parts, reading, and 
spelling. 
Group A of Grade 9 made the greatest gains in all abilities 
measured; of Grade 8 in reading, vocabulary, comprehension, and 
language; of Grade 7 in all abilities except vocabulary and lan-
guage in which Group B made the highest gains. 
7 
The less able students, using Method A, made greater gains than 
the more able students in reading and spelling. 
In both experimental groups the boys made more statistically 
significant gains than the girls in reading. Both the boys and 
girls using Method A made significant gains in spelling. 
Conclusions 
1. Both the discovery and the direct teaching methods are ef-
fective means of teaching word meaning, resulting in sig-
nificant improvement in knowledge of word parts, vocabulary 
and reading. 
2. The differences in the effects of teaching word meaning 
through the use of word parts do not indicate a statis-
tical superiority of one method over the other but favor 
the discovery method in reading, comprehension and spelling. 
3. Both methods are effective in teaching word meaning in 
grades seven, eight and nine with the discovery method being 
favored in Grade 9 in knowledge of word parts and language; 
in Grade 8 in comprehension; in Grade 7 in spelling. 
4. Intelligence and sex do not appear to be significant factors 
in this experiment as there were no statistically significant 
differences in gains between the two methods, 
Distribution of Fall Population 
A complete Fall testing was available on 734 of the original 823 
students. The distribution by sex and ability both of the students re-
tained for the Fall study and of the 89 drop-outs for each grade level, 
as originally placed in the experimental and control groups, is shown 
in Table I. 
8 
TABLE I 
DISTRIBUTION BY GRADE LEVEL OF POPULATION IN THE FOLLOW-UP STUDY 
AND DROP-OUTS FROM THE INITIAL STUDY 
Frequency 
Group * Group A Group B Grou:e C Subtotal Total Num- Drop- Num- Drop- Num- Drop- Num- Drop- Num- Drop-
ber outs ber outs ber outs ber outs ber outs 
Grade 7 
More able boys 28 3 18 6 29 -- 75 9 
Less able boys 17 2 25 3 14 3 56 8 
More able girls 23 3 32 
--
19 4 74 7 
Less able girls 17 2 11 1 21 3 49 6 
Total boys 45 5 43 9 43 3 131 17 
Total girls 40 5 43 1 40 7 123 13 
Total more able 51 6 50 6 48 4 149 16 
Total less able 34 4 36 4 35 6 105 14 
Total Grade 7 85 10 86 10 83 10 254 30 
Grade 8 
More able boys 15 3 21 6 14 3 50 12 
Less able boys 30 3 21 2 28 1 79 6 
More able girls 24 2 13 1 18 5 55 8 
Less able girls 13 -- 21 2 11 1 45 3 
Total boys 45 6 42 8 42 4 129 18 
Total girls 37 2 34 3 29 6 100 11 
Total more able 39 5 34 7 32 8 105 20 
Total less able 43 3 42 4 39 2 124 9 
Total Grade 8 82 8 76 11 71 10 229 29 
Grade 9 
More able boys 13 2 15 3 12 2 40 7 
Less able boys 31 5 34 3 31 4 96 12 
More able girls 20 1 23 1 17 3 51 5 
Less able girls 24 2 23 1 17 3 64 6 
Total boys 44 7 49 6 43 6 136 19 
Total girls 44 3 38 3 33 5 115 11 
Total more able 33 3 30 5 28 4 91 12 
Total less able 55 7 57 4 48 7 160 18 
Total Grade 9 88 10 87 9 76 11 251 30 
*More able--110 I.Q. and above. 
Less able~-109 I.Q. and below. 
9 
By grade level, the total Fall population included 254 students 
in grade seven,. 229 in grade 8, and 251 in grade nine, with drop-outs 
of 30, 29, and 30, respectively, from the three grades. The number of 
boys per grade was slightly above the number of girls, as it had been 
in the original study, representing 52 per cent of the Fall population 
' 
at grade seven, 56 per cent at grade eight, and 54 per cent at grade 
nine. 
The Currie study had found the mean score on intelligence test 
results to be 109.70 for Group A, 109.80 for Group B, and 109.75 for 
Group C. The designation of "more able" had therefore been given to 
students with intelligence quotients of 110 and above; "less able" re-
ferred to those students with scores of 109 and less. According to this 
category, 10 per cent of the more able students and 10 per cent of the 
less able were drop-outs at grade seven; at grade nine, there were 
losses of 12 per cent and 9 per cent, respectively. At the eighth grade 
level the ratio was more divergent, drop-outs representing 16 per cent 
of the original more able students and 9 per cent of the less able pop-
ulation. This difference was reflected in all three groups. 
A summary of this distribution is shown in Table II. This divi-
sion of the original population showed 255 students retained in Group 
A, 249 in Group B, and 230 in Group C. Drop-outs of 28, 30, and 31, 
respectively, represented 10 per cent, 11 per cent, and 12 per cent of 
the original groups. Twelve per cent of the boys were dropped since the 
Spring study, dividing between groups at 12 per cent, 15 per cent, and 9 
per cent, respectively, for Groups A, B, and C. Nine per cent of the 
TABLE II 
SUMMARY OF POPULATION GROUPS IN THE FOLLOW-UP STUDY 
AND DROP-OUTS FROM THE INITIAL STUDY 
Frequency 
Group GrouE A Gro!:!E B GrouE C Subtotal 
Num- Drop- Num- Drop- Num- Drop- Num- Drop-
ber outs ber outs ber outs ber outs 
More able boys 56 8 54 15 55 5 165 28 
Less able boys 78 10 80 8 73 8 231 26 
More able girls 67 6 60 3 53 11 180 20 
Less able girls 54 4 55 4 49 7 158 15 
Total boys 134 18 134 23 128 13 396 54 
Total girls 121 10 115 7 102 18 338 35 
Total more able 123 14 114 18 108 16 345 48 
Total less able 132 14 135 12 122 15 389 41 
Total 255 28 249 30 230 31 
10 
Total 
Num- Drop-
ber outs 
734 89 
girls were not retained, representing 8 per cent, 6 per cent, and 15 
per cent, respectively, for Groups A, B, and C. Boys represented 53 
per cent, 54 per cent, and 55 per cent, respectively, of the retained 
' 
Groups A, B, and C. 
According to the original ability groupings, 12 per cent of the 
more able were missing from the Fall study, comprising 10 per cent from 
Group A, 13 per cent from Group B, and 13 per cent from Group C. Ten 
per cent of the less able did not continue, these being divided at 10 
per cent, 8 per cent, and 11 per cent of the respective groups. Students 
11 
of above average ability represented 48 per cent of the Fall Group A, 
46 per cent in Group B, and 47 per cent in Group C. 
Re-equation of the Fall Population 
Although the drop-outs in general were distributed proportion-
ately throughout the various categories, they were substantial enough 
to require re-equation of groups. For this purpose, the scores on ini-
tial Spring tests for the retained population in each group were arranged 
in frequency distribution tables and the mean for each group obtained. 
The differences in the mean scores were compared and the critical ratios 
computed to determine whether or not the difference between these scores 
was statistically significant. This was done by grade level and for 
total groups for intelligence test scores, received from the school 
prior to the study. Comparison was made of initial achievement by re-
tained groups at grade level in vocabulary, comprehension, and total 
readi~g sections of the California Reading Test, in the Hogan Word Parts 
Test, the Beckwith-Hedrick Test of Visual Memory, and the Morrison-MCCall 
Spelling Scale. In addition, the total population retained in experi-
mental and control groups was compared in the areas of the Fall testing, 
namely, spelling, vocabulary, and reading comprehension. 
Comparison of groups on the intelligence test scores of students 
retained in the Fall study is shown in Table III, where the experimental 
and control groups are first divided according to grade level and then 
combined for total population. 
12 
TABLE III 
GOMPARISON OF GROUPS IN THE FOLLOW-UP STUDY 
ON INTELLIGENCE SCORES 
Group Number Mean S.D. S.E.m Diff.m S.E.d C.R.* 
Grade 7 
A 85 111.9 9.55 1.036 0.5 1.463 0.342 B 86 112.4 9.55 1.030 
A 85 111.9 9.55 1.036 0.2 1.908 0.105 c 83 111.7 14.55 1.597 
B 86 112.4 9.55 1.030 0.7 1.903 0:~368 c 83 111.7 14.55 1.597 
Grade 8 
A 82 109.4 12.20 1.348 0.5 1.955 0.256 B 76 108.9 12.25 1.408 
A 82 109.4 12.20 1.348 1.1 1.936 0.564 c 71 108.3 11.75 1.394 
B 76 108.9 12.25 1.408 0.6 1.980 0.303 c 71 108.3 11.75 1.394 
Grade 9 
A 88 107.9 15.25 1.626 0.6 2.341 0.256 B 87 107.3 15.65 1.678 
A 88 107.9 15.25 1.626 0.6 2.451 0.245 c 76 108.5 16.0 1.835 
B 87 107.3 15.65 1.678 1.2 2.484 0.484 c 76 108.5 16.0 1.835 
All Grades 
A 255 109.7 12.78 .799 0.1 1.145 0.087 B 249 109.6 12.98 .822 
A 255 109.7 12.78 .799 0.1 1.220 0.082 c 230 109.8 13.96 .918 
B 249 109.6 12.98 .822 0.2 1.233 0.163 c 230 109.8 13.96 .918 
* None of these critical ratios is significant at the 50 per cent level. 
13 
Between the experimental groups, critical ratios of 0.342, 
0.256, and 0.256 were obtained for the seventh, eighth, and ninth grade 
levels, respectively. Between.Group A and Group C, the critical ratios 
obtained were 0.105, 0.564, and 0.245, respectively, by grade levels. 
Group B and Group C by grade levels showed critical ratios of 0.368, 
0.303, and 0.484, respectively. None of these critical ratios was sig-
nificant even at the 50 per cent level of confidence. 
For the total retained population, the intelligence test mean 
score for Group A remained at 109.7, as it had been in the original 
population. For Group B the mean dropped to 109.6 from 109.8. In 
Gro~p C the mean score changed from 109.75 to 109.8. The highest stand-
ard deviation was in Group C, although the range of scores, from 78 to 
140, was the smallest of the three groups. Extreme scores of 69 and 146 
gave Group B the greatest range, and a standard deviation of 12.98. 
Group A was the most compact, with a standard deviation of 12.78. A 
maximum critical ratio of 0.163 between Groups B and C was not signifi-
cant even at the 50 per cent level, indicating very close matching be-
tween groups. The division between more and less able students remained 
at the 109-110 I.Q. point. 
A summary of scores achieved by the groups of retained students 
on the initial testing is shown in Table IV. Notation is made where 
the mean score was lower for the retained groups than it had been for 
the comparable total initial population. 
(', 14 
TABLE IV 
SUMMARY OF INITIAL TEST SCORES BY GROUPS 
FOR STUDENTS IN THE FOLLOW-UP STUDY 
Test Group A Group B Group C 
Mean S!D. Mean S.D. Mean S.D. 
Word Parts 
Grade 7 36.0 9.25 36.3 9.85 35.3 13.40 
Grade 8 37.9 14.35 37.7* 14.00 38.1* 15.60 
Grade 9 38.3 12.65 36.9 12.85 34.9 15.50 
Visual Memory 
Grade 7 10.1* 1.87 10.4 1.88 9.9 2.74 
Grade 8 9.6* 2.59 9.4 2.14 9.0* 1.92 
Grade 9 11.8 1.91 11.4* 2.07 12.0 2.05 
Total Reading 
Grade 7 83.6 16.40 83.6 16.40 87.4 19.35 
Grade 8 93.0* 20.60 92.4* 19.30 94.4* 21.70 
Grade 9 108.6 15.20 109.3* 15.45 107.0 18.50 
Vocabulary 
Grade 7 38.5 7.95 38.5 7.95 38.2* 9.65 
Grade 8 42.1 10.55 41.4* 10.45 42.5* 10.35 
Grade 9 47 .9* 7.92 48.5* 6. 72 48.0* 7.35 
Reading 
Comprehension 
Grade 7 45.3 10.30 45.3 10.30 49.0 11.15 
Grade 8 50.5* 11.90 50.7* 12.35 51.6* 13.05 
Grade 9 60.6 11.10 60.9* 9.96 58.8 13.32 
Spelling 
Grade 7 26.5 5.13 27.0 5.73 27.0 5.73 
Grade 8 29.6 6.27 29.1 6.48 27.9* 6.54 
Grade 9 31.5 4.68 31.3 5.10 30.6 6.15 
* Lower than initial mean score for total original population. 
Comparisonsof these mean scores are shown in Tables V to X. 
Critical ratios obtained by original comparison of group scores, as 
taken from the Currie dissertation, are indicated to show greater or 
lesser difference existing between groups in the Fall study. 
Comparison of the retained groups by grade level in scores of 
the Hogan Word Parts Test is shown in Table V. In grades seven and 
eight there were no significant differences even at the 50 per cent 
level, indicating matching ~hat was even closer than in the initial 
groups. 
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In grade nine the mean scores of 38.3 for Group A and 36.9 for 
Group B resulted in a critical ratio between experimental groups of 
0.725. Group Chad a mean score of 34.9, the lowest of any group at 
any grade level in knowledge of word parts. Critical ratios obtained 
were 1.525, favoring Group A over Group C, and 0.889, favoring Group B 
over Group C. None of these was significant at the 10 per cent level. 
Groups remained very closely matched in initial knowledge of word parts. 
Comparison of groups in scores achieved initially on the Beckwith-
Hedrick Test of Visual Memory is shown in Table VI. Critical ratios be-
tween Groups A and B increased in the Fall study to 1.071, decreased at 
eighth and ninth grades to 0.52g and 1.333, respectively. None of these 
was statistically significant. 
Between Groups A and C critical ratios decreased from those of 
the original study at the seventh and ninth grade levels, being 0.555 
and 0.667, respectively; neither was statistically significant at the 
50 per cent level. In grade eight the critical ratio increased slightly 
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TABLEV 
COMPARISON OF SCORES FOR GROUPS IN THE FOLLOW-UP STUDY 
ON INITIAL HOGAN WORD PARTS TEST 
Group Num- Mean S.D. S.E.m Diff.m S.E.d C.R. C.R.I,!/ ber 
Grade 7 
A 85 36.0 9.25 1.003 0.3 1.459 0.205* 0.30 B 86 36.3 9.85 1.062 
A 85 36.0 9.25 1.003 0.7 1. 778 0.393* 0.59 c 83 35.3 13.40 1.471 
B 86 36.3 9.85 1.062 1.0 1.811 0.552* 0.83 c 83 35.3 13.40 1.471 
Grade 8 
A 82 37.9 14.35 1.585' 0.2 2.256 0.088* 0.36 B 76 37.7 14.00 1.606 
A 82 37.9 14.35 1.585 0.2 2.433 0.082* 0.53 c 71 38.1 15.60 1.851 
B 76 37.7 14.00 1.606 0.4 2.451 0.163* 0.20 c 71 38.1 15.60 1.851 
Grade 9 
A 88 38.3 12.65 1.348 1.4 1.'931 0. 725* 0.33 B 87 36.9 12.85 1.378 
A 88 38.3 12.65 1.348 3.4 2.234 1.525* 1.15 c 76 34.9 15.50 1. 778 
B 87 36.9 12.85 1.378 2.0 2.252 0.889* 0.85 c 76 34.9 15.50 1. 778 
A/Critical ratios extracted from Currie study for original total popula-
tion of comparable groups. 
* Not statistically significant. 
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TABLE VI 
COMPARISON OF SCORES FOR GROUPS IN THE FOLLOW-UP STUDY 
ON INITIAL BECKWITH-HEDRICK TEST OF VISUAL MEMORY 
Group Num- Mean S.D. S.E.m Diff.m S.E.d C.R. C.R.I~/ ber 
Grade 7 
A 85 10.1 1.87 .203 0.3 .283 1.071* 0.21 B 86 10.4 1.88 .203 
A 85 10.1 1.87 .203 0.2 .361 0.555* 1.32 c 83 9.9 2.74 .301 
B 86 10.4 1.88 .203 0.5 .361 1.389* 1.25 c 83 9.9 2.74 .301 
Grade 8 
A 82 9.6 2:59 .286 0.2 .380 0.526* 0. 78 B 76 9.4 2.14 .245 
A 82 9.6 2.59 .286 0.6 .370 1.622* 0.38 c 71 9.0 1.92 .228 
B 76 9.4 2.14 .245 0.4 .336 1.176* 0.40 c 71 9.0 1.92 .228 
Grade 9 
A 88 11.8 1.91 .204 0.4 .297 1.333* 1.98 B 87 11.4 2.07 .222 
A 88 11.8 1.91 .204 0.2 .305 0.667* 1.92 c 76 12.0 2.05 .235 
B 87 11.4 2.07 .222 0.6 .318 1. 875* 2.0 c 76 12.0 2.05 .235 
~/Critical ratios extracted from Currie study for original total popula-
tion of comparable groups. 
*Not statistically significant. 
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to 1.662, favoring Group A and reflecting the proportionately lower 
mean score of Group C; this was, however, not statistically significant. 
The critical ratios between Groups B and C increased at grades 
seven and eight to 1.389 and 1.176, respectively, and decreased at grade 
nine to 1.875. None of these was statistically significant. 
Comparison of the scores of total reading on the initial Cal-
ifornia Reading Test for the groups of ~tudents retained for the follow-
up study is shown in Table VII. The mean scores of all retained groups 
at the eighth grade level, and of Group B in grade nine, were slightly 
lower than for comparable groups in the initial population. 
The greatest difference between mean scores existed at the 
seventh grade level, where Group A had a low of 83.6 and Group C a high 
of 87.4, their respective standard deviations indicating greater com-
pactness in Group A. Comparing them, a critical ratio of 1.390 favor-
ing Group C over Group A was slightly larger than the comparable one 
based on the initial total population, but was not statistically sig-
nificant. Group C also increased its critical ratio to 0.953 over Group 
B, again not significantly different. 
In grades eight and nine there were no significant differences 
in total reading achievement between groups even at the 50 per cent 
level of confidence. 
Comparison of the three retained groups in achievement on the 
vocabulary section of the initial California Reading Test is shown in 
Table VIII. The mean scores of Groups B and C in grade eight and of 
all groups in grade nine were slightly lower than those of comparable 
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TABLE VII 
COMPARISON OF SCORES FOR GROUPS IN THE FOLLOW-UP STUDY 
ON INITIAL CALIFORNIA READING TEST, TOTAL READING SECTION 
Group Num- Mean S.D. S.E.m Diff.m S.E.d C.R. a/ her C.R.I-
Grade 7 
A 85 83.6 16.40 1. 779 1.1 2.532 0.435* 0.49 B 86 84.7 16.70 1.801 
A 85 83.6 16.40 1. 779 3.8 2.768 1.390* 1.11 c 83 87.4 19.35 2.124 
B 86 84.7 16.70 1.801 2.7 2.780 0.953* 0.64 c 83 87.4 19.35 2.124 
Grade 8 
A 82 93.0 20.60 2.275 0.6 3.162 0.190* 0.07 B 76 92;4 19.30 2.214 
A 82 93.0 20.60 2.275 1.4 3.43 0.408* 0.57 c 71 94.4 21.70 2.575 
B 76 92.4 19.30 2.214 2.0 3.39 0.590* 0.62 c 71 94.4 21.70 2.575 
Grade 9 
A 88 108.6 15.20 1.620 0.7 2.319 0.302* 0.47 B 87 109.3 15.45 1.656 
A 88 108.6 15.20 1.620 1.6 2.668 0.599* 0.68 c 76 107.0 18.50 2.122 
B 87 109.3 15.45 1.656 2.3 2.692 0.855* 1.14 c 76 107.0 18.50 2.122 
~/Critical ratios e~tracted from Currie study for original total popula-
tion of comparable groups. 
* Not statistically significant. 
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TABLE VIII 
COMPARISON OF SCORES FOR GROUPS IN THE FOLLOW-UP STUDY 
ON INITIAL CALIFORNIA READING TEST, VOCABULARY SECTION 
Group Num- Mean S.D. S.E.m Diff.m S.E.d C.R. C.R.I!!:/ ber 
Grade 7 
A 85 38.5 7.95 .862 0.3 1.237 0.242* 0.33 B 86 38.8 8.25 .890 
A 85 38.5 7.95 .862 0.3 1.364 0.221* 0.44 c 83 38.2 9.65 1.057 
B 86 38.8 8.25 .890 0.6 1.386 0.432* 0. 72 c 83 38.2 9.65 1.057 
Grade 8 
A 82 42.1 10.55 1.105 0.7 1.628 0.429* 0.26 B 76 41.4 10.45 1.199 
A 82 42.1 10.55 1.105 0.4 1.649 0.244* 0.60 c 71 42.5 10.35 1.228 
B 76 41.4 10.45 1.199 1.1 1. 718 0.640* 0.84 
c 71 42.5 10.35 1.228 
Grade 9 
A 88 47.9 7.92 .844 0.6 1.104 0.545* 0.48 B 87 48.5 6. 72 .720 
A 88 47.9 7.92 .844 0.1 1.19 0.084* 0.09 c 76 48.0 7.35 .843 
B 87 48.5 6. 72 .720 0.5 1.104 0.454* 0.56 c 76 48.0 7.35 .843 
All Grades 
A 255 43.0 9.58 .6 0.06 0.854 0.071* 0.19 B 249 43.06 9.59 .608 
A 255 43.0 9.58 .6 0.24 0.895 0.270* 0.12 c 230 42.76 10.06 .663 
B 249 43.06 9.59 .608 0.3 0.9 0.333* 0.29 c 230 42.76 10.16 .663 
!!;/Critical ratios extracted from Currie study for original total popula-
'0 tion of comparable groups. 
* Not significant at the 50 per cent level of confidence. 
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groups in the original study, as was the mean score of the total re-
tained population in Group C. In the total grouping of retained popu-
lation, however, there was a maximum spread of 0.3 point between Group 
A and Group C. None of the critical ratios obtained either at grade 
level of by total retained populations was significant at the 50 per 
cent level of confidence, indicating very close matching between groups. 
Table IX shows the relationship of scores on the comprehension 
section of the initial California Reading Test for groups retained for 
the Fall study. 
Comparison of these mean scores at the seventh grade level showed 
the one difference approaching statistical significance. The mean scores 
of Groups A and B were close, being 45.3 and 45.7, respectively. The 
resulting critical ratio of 0.256 was not significant. Group C, however, 
had a mean score of 49.0 and a larger standard deviation than either of 
the other groups. Comparison showed critical ratios of 2.242 and 2.012 
favoring Group C over Group A and Group B, respectively. These ratios 
were significant at the 5 per cent level. Because the groups were thus 
different, interpretation of the Fall tests must be made with consider-
ation of this difference. 
At the eighth grade level there was a slight difference favoring 
Group C, but a maximum critical ratio of 0.537 favoring Group C over 
Group A was not significant, even at the 50 per cent level of confidence. 
In grade nine, Group C had the lowest mean of the three, 58.8 as 
compared with 60.6 for Group A and 60.9 for Group B. Also, its stand-
ard deviation was the largest, indicating the greatest spread of scores. 
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TABLE IX 
COMPARISON OF SCORES FOR GROUPS IN THE FOLLOW-UP STUDY 
ON INITIAL CALIFORNIA READING TEST, COMPREHENSION SECTION 
Group Num- Mean S.D. S.E.m Diff.m S.E.d C.R. c .R. I!!/ ber 
Grade 7 
A 85 45.3 10.30 1.117 
.4 1.562 .256* 0.40 B 86 45.7 10.10 1.089 
A 85 45.3 10.30 1.117 3!7 1.655 2.242** 1.89 c 83 49.0 11.15 1.224 
B 86 45.7 10.10 1.089 3.3 1.637 2.012** 1.50 c 83 49.0 11.15 1.224 
Grade 8 
A 82 50.5 11.90 1.314 
.2 1. 931 .104* 0.05 B 76 50.7 12.35 1.417 
A 82 50.5 11.90 1.314 1.1 2.052 .537* 0.56 c 71 51.6 13.05 1.584 
B 76 50.7 12.35 1.417 
.9 2.124 .424* 0.52 c 71 51.6 13.05 1.584 
Grade 9 
A 88 60.6 11.01 1.174 
.3 1.584 .190* 0.34 B 87 60.9 9.96 1.068 
A 88 60.6 11.01 1.174 1.8 1.929 .933* 1.26 
c 76 58.8 13.32 1.528 
B 87 60.9 9.96 1.068 2.1 1.868 1.123* 1.58 
c 76 58.8 13.32 1.528 
All Grades 
A 255 52.43 12.76 .798 
.11 1.127 .097* 0.31 B 249 52.54 12.57 .797 
A 255 52.43 12.76 .798 
.44 1.170 .376* 0.20 c 230 52.87 12.96 .855 
B 249 52.54 12.57 .797 
.33 1~166 .282* 0.09 c 230 52.87 12.96 .855 
~/Critical ratios extracted from Currie study for original total popula-
tion of comparable groups. 
* Not statistically significant. 
** Significant at the 5 per cent level of confidence. 
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This resulted in a critical ratio of 0.933 favoring Group A, and 1.123 
favoring Group B. Neither of these, however, was significant. The 
critical ratio of the two experimental groups was 0.191, which was not 
significant. 
For the total retained population, the differences shown at grade 
level were eliminated, with a maximum difference between mean scores of 
0.44 points. Critical ratios of 0.097, 0.376, and 0.282 between Groups 
A and B, A and C, and B and C, respectively, were not statistically sig-
nificant even at'the 50 per cent level of confidence. 
Comparison of the group scores on the initial Morrison-McCall 
Spelling Scale for the retained population is shown in Table X. 
Differences in mean score for the retained groups were greatest 
in grade eight. Here Group C with a mean of 37.9 was 1.7 points below 
Group A and 1.2 points below Group B, resulting in critical ratios of 
1.635 and 1.111 favoring Groups A and B, respectively, over Group C. 
Between Groups A and B the critical ratio was 0.459. None of these was 
significant at the 10 per cent level of confidence. 
At the seventh grade level a critical ratio of 0.602 favored 
Group B over Group A. Group C was favored by ratios of 1.0 and 0.421 
over Group A and Group B. None of these was significant at the 10 per 
cent level. 
Group C was also favored at the ninth grade level by critical 
ratios of 1.034 over Group A and 0.778 over Group B. Between the ex-
perimental groups the critical ratio was 0.270. None of these was 
statistically significant. 
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TABLE X 
COMPARISON OF SCORES FOR GROUPS IN THE FOLLOW-UP STUDY 
ON INITIAL MORRISON-McCALL SPELLING SCALE 
Group Num- Mean S.D. S.E.m Diff.m S.E.d C.R. C.R.I!!/ her 
Grade 7 
A 85 36.5 5.13 .556 0.5 .83 0.602* 0.47 B 86 37.0 5.73 .618 
A. 85 36.5 5.13 .556 0.9 .90 1.0* 1.0 c 83 37.4 6.51 .715 
B 86 37.0 5.73 .618 0.4 .95 0.421* 0.56 c 83 37.4 6.51 .715 
Grade 8 
A 82 39.6 6.27 .692 0.5 1.010 0.495* 1.20 B 76 39.1 6.48 .743 
A 82 39.6 6.27 .692 1.7 1.039 1.635* 0.52 
c 71 37.9 6.54 .776 
B 76 39.1 6.48 .743 1.2 1.077 1.111* 0.53 
c 71 3119 6.54 .776 
Grade 9 
A 88 41.5 4.68 .499 0.2 .743 0.270* 0.16 B 87 41.3 5.10 .547 
A 88 41.5 4.68 .499 0.9 .868 1.034* 0.91 
c 76 40.6 6.15 .705 
B 87 41.3 5.10 .547 0.7 .898 0. 778* 0,89 c 76 40.6 6.15 .705 
All Grades 
A 255 39.23 5.786 .362 0.11 .520 0.211* 0.47 
B 249 39.12 6.030 .382 
A 255 39.23 5.786 .362 0.62 .557 1.107* 1.00 c 230 38.61 6.559 .432 
B 249 39.12 6.030 .382 0.51 .574 0.895* 0.56 c 230 38.61 6.559 .432 
!!/Critical ratios extracted from Currie study for original total popula-
tion of comparable groups. 
* Not statistically significant. 
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In the total retained population the maximum critical ratio of 
1.107 favored Group A over Group C, a slight increase over the compar-
able group ratio of 1.000 in the initial population. A critical ratio 
of 0.211 favored Group A over Group B, while between Groups B and C a 
critical ratio of 0.895 favored Group B. None of these was statisti-
cally significant. 
In summary, no significant difference, even at the 50 per cent 
level of confidence, was found between the retained populations of the 
experimental and control groups on intelligence test scores. The mean 
score for the entire population remained at 109.7. 
Of the initial achievement tests, only in comprehension test 
scores at seventh grade level were there differences significant at the 
5 per cent level. Even this difference was diluted, in comparison of 
comprehension scores for the total retained groups, to a maximum crit-
ical ratio which was not statistically significant at the 10 per cent 
level of confidence. 
A total of nineteen comparisons resulted in critical ratios sig-
nificant only at the 10 per cent level; forty comparisons had no signif-
ica~ce even at the 50 per cent level of confidence. This indicated very 
close matching of retained groups both by grade level and total popula-
tion. 
Sources of Data 
Cooperation was obtained from the school department for this 
Fall study of achievement contingent upon a minimum of additional test-
ing. This stipulation was expressed largely in terms of theoretical 
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concern for overtesting and its dangers as well as practical concern 
for demands upon the time of the students. 
The Morrison-McCall Spelling Scale, List 6, was administered to 
all groups at all grades by classroom teachers for use in the Fall study. 
List 2 and List 4 ~f this scale had been used in the Spring study. Com-
parison of relative change in achievement within groups since the time 
of initial testing was therefore possible, as well as comparison of 
present status between experimental and control groups. Analysis of 
both these comparisons was made by grade level, by total population, by 
sex, and by ability. 
Scores on reading and vocabulary tests were made available by 
the school department for all students in the Fall study. These tests, 
administered routinely by the schools in October, were as follows: 
Grade 7 
(currently Grade 8) 
Grade 8 
(currently Grade 9) 
Grade 9 
(currently Grade 10) 
Metropolitan Achievement Test, Advanced 
Form A, Standardization in 1958. 
Sections: Word Knowledge 
Reading 
Iowa Test of Basic Skills, 1956 Edition, 
Form 2 
Sections: Vocabulary 
Reading 
Cooperative English Test, 1960 Edition, 
Form 2A 
Sections: Vocabulary 
Level of Comprehension 
Speed of Comprehension 
Total Reading 
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Scores for the Metropolitan Achievement Test and for the Iowa 
Tests of Basic Skills were available in terms of grade equivalents and 
percentile standing. Grade equivalents for the former were converted 
to standard scores for comparison of relative status of experimental 
and control groups at grade level. Because the Iowa Tests of Basic 
Skills arrives at grade equivalents directly from raw scores, conver-
sion was made to raw scores for intragroup comparisons at grade level. 
The Cooperative English Test scores were available in standard scores 
and percentile bands; the former were used for comparison of groups at 
grade level. 
As noted earlier, the California Reading Tests had been used in 
the Currie study. Direct comparison of improvement of groups in read-
ing comprehension and general vocabulary had been significant measures 
of success in both the Currie and the Hogan studies. The use of dif-
ferent instruments of measurement of these skills in the Fall testing 
precluded the comparisoq of improvement between the time of initial 
Spring testing and the Fall testing. Even had the school permitted 
the administration of the California Reading Tests in the Fall, their 
value for the follow-up study would have been questionable. Too low a 
ceiling in various sections of the California Tests had been noted in 
the concluding Spring testing of the Currie study, especially at the 
upper levels. If the gains of that study held, this problem of too low 
a ceiling might be expected to increase several months later. 
Reliability of an average depends in part on the number of cases 
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11 involved, and increases with the greater number. Comparison of the 
mean scores of total groups on the Morrison-McCall Spelling Scale was 
made, and a parallel grouping for reading comprehension and general vo-
cabulary was desirable. It was necessary to approximate trends in cur-
rent achievement in these areas for the total group because of the use 
of different measuring instruments in the subgroups. This was done by 
using grade equivalent scores already available on the results of the 
Metropolitan Reading Test and the Iowa Tests of Basic Skills. Standard 
scores of the Cooperative Reading Test were converted to grade equiv-
alents. The range on the latter was found to be very small, so all 
grade equivalents were multiplied by ten for comparison. Combination 
of grade equivalent scores of different tests was felt to be the least 
unsatisfactory method of obtaining total group comparison, although full 
realization of its limitations tempered any findings. 
The Hogan Word Parts Test was the only direct measure testing 
the specific material of the experimental study, namely, the knowledge 
of word parts. This test is available in two forms only, both of which 
had been used in the Spring testing. No measure of direct retention of 
knowledge was therefore possible in the Fall testing. 
The Beckwith-Hedrick Test of Visual Memory, achievement in which 
12 
correlates highly with transfer effects of word-part skills to spelling, 
11Henry E. Garrett, Statistics in Psychology and Education (New 
York: Longmans, Green and Company, 1935), p. 120. 
12Ks.therine Beckwith and Frances Hedrick, "A Study of Reversal 
Tendencies in a Visual Memory Test and Analysis of the Correlation and 
lntercorrelation Between Visual Memory, School Achievement and I.Q." 
(unpublished Master's thesis, Boston University, 1959). 
is also available in two forms only. Both of these had been used in 
the Spring testing. 
Method of Presentation 
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In Chapter II a survey of literature and research related to 
retention and transfer of learning is presented. As discussed earlier, 
the significance of this study lies in determining whether or not the 
method of teaching word parts influences retention of transferred skills 
in reading comprehension, general vocabulary, and spelling. Factors af-
fecting retention and transfer, therefore, are explored. 
In Chapter III the findings of the Fall testing are presented. 
Chapter IV presents a summary and interpretation of these find-
ings, with recommendations for further research. 
CHAPTER II 
REVIEW OF RELATED LITERATURE AND RESEARCH 
Much has been written on the nature of the learning process and 
its various phases. The evidence produced is conflicting. A brief look 
at the various theories as they relate to retention and transfer is fol-
lowed by closer examination of particular aspects pertinent to the pres-
ent problem. 
I. PSYCHOLOGICAL THEORIES 
Psychologists vary in their ideas of the roles and relative im-
portance of retention and transfer according to their views of the 
nature of learning. In Thorndike's connectionism, transfer exists only 
for identical elements; forgetting, mentioned only in his early writ-
1 ings, is brought about by disuse. Guthrie, while expecting little of 
transfer, extends it to cover similar elements in a stimulus-response 
situation. Material can be forgotten either because of insufficient 
2 initial learning or subsequent learning of an incompatible response. 
Koffka and the Gestalt psychologists place emphasis on the learning of 
pattern configurations in which both memory and transfer are involved 
1Ernest R. Hilgard, Theories of Learning (2nd ed.; New York: 
Appleton-Century-Crofts, Inc., 1956), p. 43. 
2 Ibid., p. 48. 
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3 in dynamic shifts to more stable organization. Tolman has no special 
theory of forgetting. He assumes the existence of transfer when he in-
dicates the necessity of each new learning experience to structure re-
lationships "to assure that the probability of appropriate memory, per-
ception and inference would be at a maximum. ,.4 
These theories fall into two main groups, described by Kingsley 
5 
and Garry as association versus field, and by Seagoe as mechanistic 
6 
versus cognitive. Two of the main points of difference, according to 
Hilgard, are: (1) acquisition of habits versus acquisition of cognitive 
7 
structures; and (2) trial-and-error versus insight. He concludes, how-
ever, that there are many points of practical agreement among the 
8 theorists. 
"Some of the differences between these theories result from the 
9 
different tasks that the several theorists choose as learning problems," 
say Kingsley and Garry, who feel that at present no single theory is 
10 
adequate to account for all forms of learning. Among reading author-
ities there is a tendency to identify their problems with the latter 
group mentioned above. '~dern psychology views reading as more than 
3Howard Kingsley and Ralph Garry, The Nature and Conditions of 
Learning (2nd ed.; Englewood Cliffs, New Jersey: Prentice-Hall, Inc., 
1957)' p. lll. 
4Ibid., p. 120. 
~y V. Seagoe, A Teacher's Guide 
(Dubuque, Iowa: William C. Brown Company 
7Hilgar.d, op. cit., p. 9. 
5 Ibid. , p. 83. 
to the Learning Process 
Publishers, 1956), p. 257. 
8 Ibid., p. 486. 
9Kingsley and Garry, op. cit., p. 121. 10 Ibid. , p. 126. 
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the simple association of printed symbols with their meaning, 11 writes 
ll Strang. "It recognizes the complexity of the process." 
II. FACTORS INFLUENCING RETENTION AND TRANSFER 
Among the conditions that affect retention are four main groups 
postulated by McGeoch and Irion: (l) those under which the original 
learning took place; (2) those which have prevailed between the time of 
the learning and later recall; (3) various organic and psychological 
states of the individual; and (4) those conditions under which retention 
12 is measured. These same conditions are underscored by Estes, who adds 
that they influence both retention and transfer. 13 
Conditions at the Time of Learning 
There is a tendency among reading specialists to relate retention 
and transfer to the first of these conditions, those at the time of 
learning. Southall states that "the rate of learning and the amount of 
transfer are both affected by many factors other than the teaching 
method." She continues, however: "The value of the experience is de-
termined by the interactions which take place between the individual and 
11Ruth Strang, Constance McCullough, and Arthur E. Traxler, 
The Improvement of Reading (3rd ed.; New York: McGraw-Hill Book Co., 
1961), p. 16. 
12J. A. McGeoch and A. L. Irion, The Psychology of Human Learn-
ing (New York: Longmans, Green and Company, 1952), p. 355. 
13william K. Estes, "Learning, u Encyclopedia of Educational Re-
search, ed. Chester W. Harris (3rd ed.; New York: The Macmillan Company, 
1960), p. 753. 
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the environment." These interactions influence and in turn are in-
fluenced by that choice of method. Stephens in 1951, finding experi-
ments in transfer conflicting, says, "Transfer can be brought about by 
15 direct teaching to that end, and it may occur spontaneously." Writ-
ing in 1958, however, he defines transfer as occurring "when one delib-
16 
erately attempts" to induce such a gain. Cronbach looks at current 
views of transfer: 
At one extreme, some have claimed that 'transfer occurs 
only to the extent that the application situation duplicates 
the training situation'; at the other, that 'if the school 
teaches worthwhile responses, transfer will take care of it-
self.' We deny both of these extremes.l7 
Seagoe concurs, and summarizes her evaluation thus: first, that trans-
fer does exist; second, that it is much more limited than often supposed; 
and third, that it is inherently dependent upon the efficiency of the 
18 
original learning. In discussing some of the aspects of teaching 
reading, Glock concludes: "We must follow through and teach for trans-
£ 1119 er. 
1~ycie K. Southall, "How Do Children Learn?" Childhood Educa-
!!2s, 36:151-52, December, 1959. 
lSJ. M. Stephens, Educational Psychology (New York: Henry Holt 
and Company, 1951), p. 139. 
16J. M. Stephens, "Transfer of Learning," Encyclopedia of Educa-
tional Research, ed. Chester W. Harris (3rd ed.; New York: The Macmil-
lan Company, 1960), p. 1536. 
17Lee J. Cronbach, Educational Psychology (2nd ed.; New York: 
Harcourt, Brace and World, 1962), pp. 57, 347. 
18s 't 251 eagoe, op. c1 ., p. . 
19Marvin D. Glock, "Some Psychological Aspects of Teaching 
Reading," Education, 78:529-33, May, 1958. 
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Basic to learning, retention, and transfer is the understanding 
by the individual of the material learned. Harris lists as the first 
principle of memory applicable to reading: ''Material is easy to re-
20 
member in proportion as it is meaningful.u The classic retention 
curve of Ebbinghaus shows great loss in learning immediately after the 
experience, with a leveling off thereafter. Modification of this curve 
in both rate and degree is described by McGeoch and Irion: "As the 
meaningfulness of the material increases, the rate of forgetting be-
comes slower and the lower asymptote of the retention curve appears to 
rise."21 An experiment by Dietz illustrates this. Three factual pas-
sages were read by seventh, eighth, and ninth grade students who were 
tested on recall immediately after reading, then again one day, 14 days, 
30 days, and 100 days later. Factors found to affect memory were the 
meaningfulness and familiarity of the material, as well as the length 
of time intervening. Although the quantity remembered decreased more 
rapidly at first, there was a positive correlation between immediate 
22 
recall and delayed memory. This same correlation was found in arith-
metic by Swenson. Greater initial learning and greater transfer were 
produced by meaningful generalization than by drill me~hods. The amount 
20Albert J. Harris, Hqw to Improve Reading Ability (3rd ed.; 
New York: Lon.gmans, Green an.d Company, 1956), p. 445. 
21McGeoch and Irion, op. cit., p. 358. 
22Alfred Dietz and George Jones, "Factual Memory of Secondary 
School Pupils for a Short Article Which They Read a Single Time," 
Journal of Educational PsychQlogy, 22:586-98, 667-76, November-December, 
1931. 
35 
23 
retained on delayed recall was in proportion to the initial learning. 
The key to efficient learning, retention, and transfer, accord-
ing to Seagoe, is in meaningfulness as structured by conscious general-
ization at the time of the original learning. She illustrates this with 
a study by Thield. Groups using the generalized concept formation 
method were "consistently and reliably superior" to groups using drill 
24 
"both on tests of recall and on tests using facts in new context." 
The value in teaching word parts by methods where this general-
ization is discovered by the student is pointed out by Strang: "The 
inductive approach reverses the 'teacher-telling' situation and causes 
the student to do his own thinking, arrive at his own conclusion, and 
25 gives greater assurance that real understanding takes place." 
The relative merits of generalization by presentation and by 
discovery is discussed by Cronbach. "The great value of discovery," 
he writes, "is in two transfer effects: (1) in attitude toward a field 
26 
of knowledge and (2) in improved ability to discover principles." He 
warns that the discovery method alone can fail and that guidance in 
presentation increases the chances of success. He apparently feels 
that this guidance is more appropriate in the presentation method. 
Exploration of the degree of guidance most effective in the dis-
covery of relationships was made by Craig. One group received material 
23cited by Kingsley and Garry, op. cit., p. 219. 
24seagoe, op. cit., p. 254. 
25strang, McCullo~gh, and Traxler, op. cit., p. 131. 
26cronbach, op. cit., pp. 378-79. 
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in random fashion. A second group worked with the same material organ-
ized according to the principle to be discovered. A third group was 
given the added information that a discoverable principle governed the 
correct responses, while a fourth was given clues to the specific prin-
ciple involved. He concluded: 
1. Discovery of the bases determining the correct reponse 
is essential for efficient learning and transfer. 
2. Learner activity is necessary but not sufficient. 
3. For effective discovery, learner activity should be 
directed through guidance. 
4. The more guidance a learner receives, the more efficient 
his discovery will be; and the more efficient the dis-
covery, the more learning and transfer will occur.27 
These conclusions were borne out in a study by Kersh. Groups using the 
guided discovery method made greater gains on both immediate and de-
layed recall than did groups given direct instruction or rote practice. 
He found that self-discovery motivated students to practice more in 
similar situations and thus to remember and to transfer more than they 
28 
otherwise might. 
Activity listed as a necessary ingredient in learning, according 
to Craig, is generally considered one of the major factors in retention 
and transfer of reading skills. Cullitcm found in a recent study that 
this activity is influenced by group patterning. Retention of material 
learned in different-sized groups was compared. Results indicated that 
27Robert C. Craig, The Transfer Value of Guided Learning (New 
York: Bureau of Publications, Teachers College, Columbia University, 
1953), p. 72. 
2~ert Y. Kersh, "The Motivating Effect of Learning by Directed 
Discovery," Journal of Educational Psychology, 53:70, April, 1962. 
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students working in groups of three had a significant advantage over 
those working individually, in pairs, or in groups of five. With in-
creased retention came greater gains in elaborative and critical think-
ing abilities. 29 
Conditions Between the Time of Original Learning 
and Later Recall 
The retention curve of Ebbinghaus, already referred to, shows 
immediate sharp loss of learning after the experience, with a leveling 
off thereafter. It has been shown that this curve can be altered by 
conditions at the time of initial learning. Passage of time in itself 
has been a factor of loss in several of the studies cited. Contrary 
evidence is cited by Otterman. In an experimental study teaching word 
parts to seventh grade students, she found some gain at the end of the 
period, but not enough to be statistically significant. After six weeks, 
a delayed recall test showed those gains of the experimental group to 
30 be statistically significant. 
The use to which the learning is put in the intervening time is 
generally considered to be one of the most important determinants of re-
tention. "Forgetting is most to be expected for knowledge that is not 
31 
used," says Cronbach. Strang writes: "Reading should be put to use; 
29Thomas E. Cullitan, Jr., "Group Size in Relation to the Discus-
sion Tasks of Learning" (unpublished Doctoral dissertation, Boston 
University, 1961). 
3~ois M. Otterman, "An Experimental Study in the Value of Teach-
ing Certain Word Roots and Prefixes to Seventh Grade Students" (unpub-
lished Doctoral dissertation, Boston University, 1952). 
31cronbach, op. cit., p. 353. 
' 
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use reinforces retention." 
In the present study, one of the obvious factors interposed between 
experimentati9n and delayed testing is the summer vacation. Many studies 
have been made of the effect of summer vacation on academic achievement. 
The conclusions vary. Seagoe sums them up thus: the more specific the 
skill, the greater the loss; the less complete the mastery of the skill, 
the greater the loss; bright children tend to gain more or to lose less 
than average children. She cites what she considers a typical illustra-
tion: slight gain in reading, slight loss in spelling, at the sixth 
33 grade level. 
At the junior high school level, Schrepel and Laslett made a study 
comparing achievement of eighth and ninth grade students in Stanford 
tests before and after summer vacation. No significant loss was reported 
except possibly in arithmetic. Fourteen of the 22 subjects showed im-
34 provement; greatest improvement was in reading. With seventh grade 
students, Seaward measured retention of subject matter in the Metropol-
itan Achievement Tests over the summer. She found little change in 
status except in reading, "where gains in score indicated a rate of de-
35 
velopment at least equal to that taking place during the school year." 
32strang, McCullough, and Traxler, op. cit., p. 18. 
33seagoe, op. cit., pp. 233-34. 
34Marie Schrepel and H. R. Laslett, "On the Loss of Knowledge by 
Junior High School Pupils Over the Summer," Journal of Educational 
Psychology, 27:299-303, April, 1936. 
35Helen P. Seaward, et al., "A Study to Show Retention of Subject 
Matter in Ten Areas of the Metropolitan Achievement Test Over the Summer 
Vacation" (unpublished Master's thesis, Boston University, 1950). 
_r', 
' 
39 
In neither study were the summer activities of the students analyzed. 
Many studies of retention of reading rate have been made. At 
the University of Utah a group of students was given instrYction in 
speed development. A year later both they and students in a control 
group registered gains on both speed and comprehension. A three-to-
36 
one ratio, however, favored the experimental group. Robinson and 
Smith reported on follow-up studies of rate problems in a reading clinic. 
The rate and flexibility achieved during training was usually maintained. 
Loss was found for "some who do not continue to read rapidly because of 
a heavy academic program requiring study-type reading, and some who did 
not continue on the upper plateau long enough to establish the new 
37 habit." 
Individual Factors 
Hilgard lists as the first point of agreement among theorists 
on practical matters: "In deciding who should learn what, the capacity 
38 
of the learner is very important." Evidence has been shown that 
bright students tend to gain more or to lose less than average students 
over the summer vacation. There is also a general feeling that bright 
39 
students are quicker to generalize, quicker to see similarity. Otter-
man in teaching word parts to seventh grade students found that only the 
3~bel s. Noall, "Automatic Teaching of Reading Skills in High 
School," Journal of Education, 143:3:37-38, February, 1961. 
37Helen M. Robinson and Helen K. Smith, "Rate Problems in the 
Reading Clinic," The Reading Teacher, 15:6:425, May, 1962. 
38Hilgard, op. cit., p. 486. 
39Kingsley and Garry, op. cit., p. 519. 
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brighter students made significant improv~ent in spelling and inter-
40 pretation of new words. 
Equality of progress on word association, generalization, and 
retention was found, however, by Eisman in working with superior, aver-
41 
age, and retarded adolescents in a public junior high school. Wein-
swig did not find intelligence to be a factor in retention of concepts 
42 
at the fourth grade level. Although he had hypothesized to the con-
trary, Craig found that initial ability and status had no correlation 
with the kinds and amounts of guided learning found useful in his study; 
43 
"subjects of all ability levels profited." The independent discovery 
method of Hogan brought significant gains to both high and low ability 
groups, while the direct teaching method benefited low ability groups 
44 
only. 
Conditions at the Time of Delayed Testing 
The final category of conditions influencing retention and trans-
fer concerns those existing at the time of delayed testing. One of the 
most important features of the present problem exists in this area. 
Again it is emphasized that the skills measured are those transferred 
40otterman, op. cit. 
41Bernice Eisman, "Paired Associate Learning, Generalization and 
Retention," American Journal on Mental Deficiency, 63:481-89, November, 
1958. 
42s. Edward Weinswig, "Evaluation of Lessons to Teach Introduc-
tory Map Skills in Grade Four" (unpublished Doctoral dissertation, 
Boston University, 1962). 
43craig, op. cit., p. 71. 
44Hogan, op. cit. 
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from a specific word-knowledge experience. It is well to review the 
fact recurring throughout this chapter, that similar factors in the 
learning situation influence both retention and transfer. Coupled with 
this are the results of the Spring study, which showed that transfer 
had taken place. Improvement for the experimental groups was greater 
in general vocabulary, reading comprehension, and spelling than for the 
control group. 
The retention curve typically falls, to a greater or lesser 
degree, with the passage of time. The amount of transfer, on the other 
hand, according to Stephens, seems to be affected little if at all by 
the time intervening between practice in the training task and the test 
45 
of the transfer. In fact, Kingsley and Garry find evidence that the 
transfer effects are more persistent than the direct results of train-
46 ing. A study by Bunch in 1936 is cited by McGeoch and Irion in this 
connection. A problem was presented to college students. A second 
problem was presented to one group immediately; other groups received 
this problem after periods varying from two days to 90 days. The amount 
of transfer from the first problem to the second was independent of the 
lapse of time. Concurrently, other students were tested for retention 
alone. The retention curve, in contrast to the transfer curve, did 
fal1. 47 
45 Stephens, op. cit., p. 1538. 
46Kingsley and Garry, op. cit., p. 520. 
47McGeoch and Irion, op. cit., pp. 339-40. 
CHAPTER III 
FINDINGS 
The results of spelling, general vocabulary, and reading compre-
hension tests were the basis of these findings. Comparison was made of 
scores achieved by students who, five months earlier, had received in-
struction in word parts by different methods. 
I. SPELLING 
Analysis of the results of the Fall testing with the retained 
groups on the Morrison-MCCall Spelling Scale are shown in Tables XI 
through XVI. 
Comparison of the mean scores of the three subgroups at grade 
level and of the total retained population is shown in Table XI. 
At the seventh grade level, a maximum difference of 1.5 score 
points in means favored Group B over Group A, with a resulting critical 
ratio of 1.765, which was not significant at or below the 5 per cent 
level. Group B was also favored over Group C by a critical ratio of 
1.25, which was not significant. Between Groups A and C a critical 
ratio of 0.316 was not significant even at the 50 per cent level. 
At the eighth grade level, Group A had the highest mean, 1.6 
points higher than Band 1.7 higher than C, resulting in critical ratios 
of 1.778 and 1.635, respectively, significant only at the 10 per cent 
-42-
43 
I'"', 
TABLE XI 
COMPARISON OF SCORES FOR GROUPS IN THE FOLLOW-UP STUDY 
ON FALL MORRISON -McCALL SPELLING SCALE 
Group Number Mean S.D. S.E.m Diff.m S.E.d C.R. 
Grade 7 
A 85 38.5 5.43 0.589 1.5 0.848 1. 765* B 86 40.0 5.64 0.608 
A 85 38.5 5.43 0.589 0.3 0.949 0.316* c 83 38.8 6.78 0.744 
B 86 40.0 5.65 0.608 1.2 0.959 1.25* c 83 38.8 6.78 0.744 
Grade 8 
A 82 42.7 5.82 0.643 1.6 0.905 1. 778* B 76 41.1 5.61 0.643 
A 82 42.7 5.82 0.643 1.7 1.039 1.635* c 71 41.0 6.90 0.819 
B 76 41.1 5.61 0.643 0.1 1.039 0.096* c 71 41.0 6.90 0.819 
Grade 9 
A 88 42.9 5.31 0.566 0.3 0. 785 0.385* B 87 42.6 5.04 0.540 
A 88 42.9 5.31 0.566 1.0 0.872 1.176* c 76 41.9 5.76 0.661 
B 87 42.6 5.04 0.540 0.7 0.853 0.823* c 76 41.9 5.76 0.661 
All Grades 
A 255 41.61 5.739 0.359 0.37 0.50 0. 74* B 249 41.24 5.572 0.353 
A 255 41.61 5.739 0.359 1.13 0.566 1. 982** c 230 40.48 6.641 0.440 
B 249 41.24 5.572 0.353 0.76 0.566 1.333* c 230 40.48 6.641 0.440 
* Not statistically significant. 
--"" 
** Significant at the 5 per cent level. 
-
level. Between Groups B and C there was a critical ratio of 0.096, 
which was not statistically significant. 
Group A again had the highest mean at the ninth grade level, 
being favored by a critical ratio of 0.385 over Group B and of 1.1Z6 
over the control. Between Groups B and C there was a critical ratio 
of 0.823. None of these was statistically significant. 
44 
In the total retained population, Group A had a mean score of 
41.61, Group B 41.24, and Group C 40.48. Between Groups A and B, a 
critical ratio of 0.74 favored Group A; between Groups Band C, a crit-
ical ratio of 1.33 favored Group B. Neither of these was statistically 
significant. The critical ratio of 1~982 favoring Group A over Group C 
was significant at the 5 per cent level of confidence. 
Initial test scores on the Spelling Scale by the retained groups 
were compared with Fall test results for the same groups to assess rel-
ative improvement in spelling. Comparison of these differences is 
shown in Table XII. Notation is made of the critical ratios obtained 
by Currie for improvement of comparable groups during the experimental 
period. 
In combined grade levels, all groups showed significant improve-
ment in spelling. The improvement of 2.4 points for Group A, 211 for 
Group B, and 1.9 for Group C represented in terms of grade equivalents 
an improvement of seven months, five months, and four months, respec-
tively. 
Of the subgroups at grade level, the greatest improvement was 
made by Group A at the eighth grade level. An improvement of 3.1 score 
45 
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TABLE XII 
COMPARISON OF SCORES FOR GROUPS IN THE FOLLOW-UP STUDY 
ON INITIAL AND FALL MORRISON-McCALL SPELLING SCALES 
Num- S.E.m Diff.m S.E.d C.R. a/ Group ber Test Mean S.D. c .R. n-
Grade 7 
A 85 I 36.5 5.13 0.56 2.0 0.812 2.462** 2.03 A 85 II 38.5 5.43 0.59 
B 86 I 37.0 5.73 0.62 3.0 0.872 3.440** 1.20 B 86 II 40.0 5.64 0.61 
c 83 I 37.4 6.51 0.71 1.4 1.025 1.366* .89 c 83 II 38.8 6.78 0. 74 (loss) 
Grade 8 
A 82 I 39.6 6.27 0.69 3.1 0.943 3.287** 1.22 A 82 II 42.7 5.82 0.64 
B 76 I 39.1 6.48 0.74 2.0 0.980 2.041** 1.53 B 76 II 41.1 5.61 0.64 
c 71 I 37.9 6.54 0.78 3.1 1.131 2.743** 0.10 c 71 II 41.0 6.90 0.82 
Grade 9 
A 88 I 41.5 4.68 0.50 1.4 0.755 1.854* 2.42 A 88 II 42.9 5.31 0.57 
B 87 I 41.3 5.10 0.55 1.3 0.768 1.693* .84 B 87 tt 42.6 5.04 0.54 
c 76 I 40.6 6.15 0. 71 1.3 0.969 1.340* .13 c 76 II 41.9 5.76 0.66 (loss) 
All Grades 
A 255 I 39.2 5.79 0.362 2.4 0.510 4.667** 2.70 CA 255 II 41.6 5.74 0.359 
B 249 I 39.1 6.03 0.382 2.1 0.520 4.077** 1.86 B 249 II 41.2 5.57 0.353 
c 230 I 38.6 6.56 0.432 1.9 0.616 3.036** 0.56 c 230 II 40.5 6.64 0.440 (loss) 
A/Critical ratios extracted from Currie study, showing change in score 
during experimental study for original populations of comparable 
groups; see Appendix B. 
--" 
*Not statistically significant. 
**Statistically significant. 
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points represented one full year's achievement in spelling. Group B 
in the seventh grade approached this with an improvement of 3.0 score 
points. 
Comparison of the Fall scores of the retained groups with the 
final Spring test for comparable groups of the total Spring population 
shows the Fall scores to be above those at the end of the experimental 
period for all groups. This difference was most marked in the control 
group, where the original population of 261 students had a final mean 
spelling score in the Spring of 38·. 23 which represented a loss from 
their initial score of 38.56. The rank order of achievement remained 
unchanged, with Group A high, Group B middle, and Group C low. 
The Currie study had compared achievement of population by sex 
and ability. Initial mean scores of students in the retained popula-
tion according to these divisions were obtained and compared with the 
mean scores of Fall testing. 
Table XIII shows comparison of improvement in spelling scores 
for boys. 
Boys in all groups made improvement in spelling; those in Group 
A made the most (2.30 score points), those in Group C the least (1.76). 
All groups of boys made an equivalent of four to five months improve-
ment. Again comparing these figures with those in Appendix C, all groups 
of retained boys had a higher mean score on the Fall test than did the 
original population of boys in the final Spring test, an improvement 
most marked in the control group. Critical ratios for the total orig-
inal population of boys in the final Spring testing were considerably 
47 
TABLE XIII 
COMPARISON OF SCORES FOR BOYS IN THE FOLLOW-UP STUDY 
ON INITIAL AND FALL MORRISON-McCALL SPELLING SCALE 
Group Num-ber Test Mean S.D. S.E.m Diff ·m S.E.d C.R. C.R.II!./ 
A 134 I 37.89 6.307 0.545 2.30 0. 775 2.968 2.08 A 134 II 40.19 6.413 0.554 
B 134 I 37.82 6.271 0.542 1.95 o. 742 2.628 1.33 B 134 II 39.77 5.909 0.510 
c 128 I 37.25 6.668 0.589 1. 76 0.825 2.133 .26 (loss) c 128 II 39.01 6.538 0.578 
!/Critical ratio obtained from Currie study for improvement during 
Spring period for comparable groups of the original population. 
more differentiated than the retained groups in the Fall, being 2.08, 
1.33, and 0.26 (loss) for Groups A, B, and C, respectively, in the 
former case, whereas Fall test improvement over initial test scores for 
the retained groups of boys were 2.968, 2.628, and 2.133, respectively. 
Table XIV shows the comparison of scores on initial and Fall 
Morrison-McCall Spelling Scale achieved by girls retained in the three 
experimental groups. 
Girls in all groups made mprovement. Girls in Group A made an 
equivalent of nine months improvement; those in Group B, more than five 
months; and those in the control group, four months. Mean scores for 
all groups of girls retained in the Fall study were higher than the 
final Spring score for the original total population of girls. Crit-
' 
ical ratios of improvement during the experimental period for original 
populations were lower than the Fall critical ratios but in the same 
general proportion to each other. 
,_ 
~~ 
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TABLE XIV 
COMPARISON OF SCORES FOR GIRLS IN THE FOLLOW-UP STUDY 
ON INITIAL AND FALL MORRISON-McCALL SPELLING SCALE 
Group Num- Test Mean S.D. S .• E.m Diff.m S.E.d C.R. a/ ber c .R. n-
A 121 I 40.73 4. 705 0.428 2.55 0.583 4.374 A 121 II 43.28 4.316 0.392 
B 115 I 40.49 5.308 0.501 2.28 0.671 3.398 B 115 II 42.77 4. 743 0.442 
c 102 I 40.36 6.037 0.598 1.85 0.854 2.166 c 102 II 42.21 6,206 0.614 
~/Critical ratio obtained from Currie study for improvement during 
Spring period for comparable groups of the original population. 
2.31 
1.50 
.37 (loss) 
Table XV shows the comparison of achievement between initial and 
Fall spelling tests for the more able students retained in groups. 
TABLE XV 
COMPARISON OF SCORES FOR MORE ABLE* STUDENTS IN THE FOLLOW-UP STUDY 
ON INITIAL AND FALL MORRISON-McCALL SPELLING SCALE 
Num-Group ber Test Mean S.D. S.E.m Diff.m S.E.d C.R. C .R. II~/ 
A 123 I 40.90 5.341 0.482 2.56 0.648 3.951 1. 79 A 123 II 43.46 4. 762 0.429 
B 114 I 40.95 5.074 0.475 2.29 0.671 3.413 1.0 B 114 II 43.24 5.1 0.478 
c 108 I 41.67 5.248 0.505 2.0 0. 714 2.801 . 73 (loss) c 108 !I 43.67 5.213 0.502 
* 110 I.Q. or above. 
,!./Critical ratio obtained from Currie study for improvement during 
Spring period for comparable groups of the original population. 
r't 
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More able students in all groups made significant gains in spell-
ing. The greatest improvement was in Group A, where a net difference of 
2.56 score points resulted in a critical ratio of 3.951. The highest 
mean score in the Fall test was the 43.67 of the control group, but a 
comparably higher initial score and a greater standard deviation resulted 
in a critical ratio of 2.801 as against 3.413 for Group B. Grade equiv-
alent improvement of the more able students in Group A was 8 months; in 
Groups B and C, 5 months. In all groups the mean Fall test scores were 
higher than those for the 450 original more able total population's 
final Spring test, those mean scores being 41.53, 41.11, and 41.20 for 
, 
Groups A, B, and C, respectively. 
Table XVI shows the comparison of achievement between initial and 
final spelling test scores for groups of less able students retained in 
the Fall study. 
TABLE XVI 
COMPARISON OF SCORES FOR LESS ABLE* STUDENTS IN THE FOLLOW-UP STUDY 
ON INITIAL AND FINAL MORRISON-McCALL SPELLING SCALE 
Group Num- Test Mean S.D. S.E.m Diff.m S.E.d C.R. C.R.I~/ bar 
A 132 I 37.68 5.757 0.500 2.21 o. 721 3.065 2.20 A 132 II 39.89 6.03 0.525 
B 135 I 37.49 6.264 0.539 
B 135 II 39.40 5.416 0.466 1.91 0.714 2.675 1.77 
c 122 I 34.56 6.469 0.586 3.10 0.818 3.790 .36 (loss) c 122 II 36.66 6.336 0.574 
* 109 I.Q. and below. 
~/Critical ratio obtained from Currie study for improvement during 
Spring period for comparable groups of the original population. 
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Less able students retained in the Fall study made greatest 
score point improvement in the control group, with an increase of 3.1 
score points. Because the mean score for this group was the lowest of 
the three at 36.66, an improvement of four months in growth was made. 
A critical ratio of improvement for Group C was 3.790. A critical ratio 
of 2.675 resulted from a difference in score of 1.91 points for Group B, 
which also represented four months improvement. The highest mean among 
the less able students was achieved by Group A, but with a higher ini-
tial score this resulted in a critical ratio of 3.065, and improvement 
was equivalent to five months. 
II. GENERAL VOCABULARY 
The Metropolitan Reading Test was administered to students in the 
study's seventh grade level. Results of the vocabulary section of this 
test are shown in Table XVII. 
TABLE XVII 
COMPARISON OF SCORES FOR SEVENTH GRADE GROUPS IN THE FOLLOW-UP STUDY 
ON VOCABULARY SECTION OF THE METROPOLITAN READING TEST 
Group Number Mean S.D. S.E.m Diff.m S.E.d C.R. 
A 85 54.1 7.45 .808 1.1 1.077 1.018 B 86 55.2 6.60 .712 
A 85 54.1 7.45 .808 
.4 1.233 .325 c 83 54.5 8.48 .931 
B 86 55.2 6.60 .712 
• 7 1.170 .598 c 83 54.5 8.48 .931 
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Group B had the highest mean score (55.2) and the lowest standard 
deviation of groups on the Fall vocabulary test. Comparison with Group 
A showed the largest difference in mean, 1.1 points, favoring Group B. 
This resulted in a critical ratio of 1.018, which was not significant. 
Between Group A and the control group a difference of 0.4 led to 
a critical ratio of 0.325, which was not significant. 
Comparing Group B and the control group, a difference of 0. 7 
points led to a critical ratio of 0.598, favoring the control. This was 
not statistically significant. 
In comparison with initial rank order, Group B increased its ad-
vantage over Group A and the control group, and Group A lost its slight 
advantage over the control. None of the critical ratios in the Fall or 
the initial comparisons was statistically significant. 
The Iowa Test of Basic Skills was administered to groups of 
eighth grade students in the Fall of 1962. 
Table XVIII shows the comparison of scores for the vocabulary 
section. 
The mean scores of the vocabulary section of the Iowa Test of 
Basic Skills were within one score point. The highest mean score of 
35.3 was in the control group, which also had the largest standard devi-
ation. This resulted in critical ratios of 0.442 and 0.707 in compari-
son with Groups A and B, respectively. Between the experimental groups 
a difference of 0.3 points resulted in a critical ratio of 0.280. 
None of these scores was significant at the 50 per cent level. 
There were no significant differences in the initial test scores. 
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TABLE XVIII 
COMPARISON OF SCORES FOR EIGliTH GRADE STUDENTS IN THE FOLLOW-UP STUDY 
IN THE VOCABULARY SECTION, IOWA TEST OF BASIC SKILLS 
Group Number Mean S.D. S.E.m Diff.m S.E.d C.R. 
Experimental A 82 34.8 6.83 .754 
.3 1.072 .280 Experimental B 76 34.5 6.70 .769 
Experimental A 82 34.8 6.83 .754 
.5 1.127 .442 Control 71 35.3 7.04 .836 
Experimental B 76 34.5 6.70 .769 
.8 1.140 .707 Control 71 35.3 7.04 .836 
The Cooperative English Test was administered in October to re-
tained students of the grade nine groups. The vocabulary section results 
are shown in Table XIX. 
TABLE XIX 
COMPARISON OF SCORES FOR NINTH GRADE STUDENTS IN THE FOLLOW-UP STUDY 
IN THE FALL COOPERATIVE ENGLISH TEST, VOCABULARY SECTION 
Group Number Mean S.D. S.E.m Diff.m S.E.d C.R. 
Experimental A 88 152.1 7.95 .847 
.4 1.136 .351 Experimental B 87 152.5 7.05 .756 
Experimental A 88 152.1 7.95 .847 0.0 1.50 Control 76 152.1 10.79 1.238 
Experimental B 87 152.5 7.05 .747 
.4 1.453 .276 Control 76 152.1 10.79 1.238 
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Both Qroups A and C achieved a mean score of 152.1 in vocabulary, 
with the control having the larger standard deviation. A mean score of 
152.5 for Group B resulted in critical ratios of 0.351 over Group A and 
0.276 over the control group. Neither of these was significant at the 
50 per cent level. There were no critical ratios significantly differ-
ent in the initial test of vocabulary. 
A direct comparison of vocabulary scores for the total groups in 
the follow-up study was not possible due to the use of different measur-
ing instruments in the subgroups. As explained earlier, translation of 
each test score to grade equivalents was made. These were then combined 
to ascertain any tendencies or trends in achievement. 
Table XX shows this combined group of scores for the total follow-
up population in vocabulary tests. 
Group 
A 
B 
A 
c 
B 
c 
TABLE XX 
COMPARISON OF GRADE EQUIVALENT SCORES OF TOTAL GROUPS 
IN THE FOLLOW-UP STUDY ON THE FALL VOCABULARY TESTS 
Number Mean S.D. S.E.m Diff.m S.E.d 
255 98.73 16.45 1.030 1.5 1.382 249 100.23 14.60 0.925 
255 98.73 16.45 1.030 0.01 2.126 230 98.72 18.25 1.863 
249 100.23 14.60 0.925 1.51 2.076 230 98.72 18.25 1.863 
C.R. 
1.087 
0.005 
o. 726 
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Comparison of the vocabulary scores for the Fall testing showed 
Group B with the highest mean and the smallest standard deviation. Its 
score of 100.23 resulted in a critical ratio of 1.087 over Group A, an 
increase over that held in the initial testing but not significantly 
greater statistically. Over Group B, the control held a favorable crit-
ical ratio of 0.726, again a slight lead over a similar comparison on 
the initial test but not significant statistically. 
To compare achievement by sex and ability, critical ratios were 
obtained for groups on the initial tests as well as on the Fall tests 
to ascertain if there were a difference in the rank order of achievement, 
or trends toward increasing or decreasing the differences. Because of 
lack of data, comparisons were not possible between initial and final 
tests in the Currie study. 
Table XXI shows critical ratios of boys and girls on the initial 
and Fall vocabulary tests. 
For the boys, in the initial test, no critical ratio was signif-
icant even at the 50 per cent level of confidence. In the final test, 
boys in Group B held a favorable critical ratio of 1.872 over Group A, 
and a slightly more favorable one over boys in the control group, crit-
ical ratios of 0.924 as against an initial 0.128. Neither comparison 
showed significant differences. The rank order in both tests for boys 
had been B-C-A. 
Among the girls, no critical ratio of difference between groups 
in either test was significant. The rank order changed from A-B-C to 
B-C-A, but the total difference was not statistically significant. 
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T.Am.E XXI 
COMPARISON OF SCORES FOR GROUPS ACCOR.l>ING TO SEX 
IN THE FOLLOW-UP STUDY ON INITIAL AND FALL VOCABULARY TESTS 
G. roup Number Mean S.D. S.E.m Diff.m S.E.d C.R. 
Initial Test 
Boys--A 134 41.81 9.86 0.852 0.82 1.257 0.651 Boys--B 134 42.63 10.69 0.923 
Boys--A 134 41.81 9.86 0.852 0.66 1.2 0.55 Boys--c 128 42.47 9.56 0.845 
Boys--B 134 42.63 10.69 0.923 0.16 1.253 0.128 Boys--C 128 42.47 9.56 0.845 
Fall Test 
Boys--A 134 97.01 16.10 1.391 3.65 1.952 1.872 Boys--B 134 100.66 15.90 1.373 
Boys--A 134 97.01 16.10 1.391 1,83 1.987 0.920 Boys--C 128 98.84 16.15 1.427 
Boys--B 134 100.66 15.90 1.373 1.82 1.972 0.924 
"' 
Boys--C 128 98.84 16.15 1.427 
Initial Test 
Girls--A 121 44.31 9.07 0.824 0.75 1.118 0.670 Girls--B 115 43.56 8.09 0.755 
Girls--A 121 44.31 9.07 0.824 1.18 1.357 0.868 Girls--c 102 43.13 10.94 1.083 
Girls--B 115 43.56 8.09 0.755 0.43 1.319 0.326 Girls--C 102 43.13 10.94 1.083 
Fall Test 
Girls--A 121 98.15 16.90 1.536 1.59 2.007 0.791 Girls--B 115 99.74 13.80 1.287 
Girls--A 121 98.15 16.90 1.536 0.42 2.555 Girls--C 102 98.57 20.60 2.040 0.165 
Girls--B 115 99.74 13.80 1.287 1.17 2.412 0.485 Girls--C 102 98.57 20.60 2.040 
Note: The scores on the initial tests are in standard score poiuts on 
the California Reading Test; on the final test they are in con-
verted grade equivalents, hence are useful for trends only. 
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Table XXII shows critical ratios between more and less able stu-
dents on the initial and Fall vocabulary tests. 
In the initial vocabulary test, more able students in Group C had 
the highest mean; in Group A, the lowest. The critical ratio of C over 
A increased in the Fall test and increased also over Group B to a slightly 
lesser extent. The rank order remained C-B-A. 
Among the less able, Group B in the initial test had the highest 
mean score, followed by Group A, and Group C held the lowest. The same 
order held in the Fall test, with the difference between them increasing. 
I 
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TABLE XXII 
COMPARISON OF SCORES FOR GROUPS ACCORDING TO ABILITY* 
IN THE FOLLOW-UP STUDY ON INITIAL AND FALL VOCABULARY TESTS 
Group Number Mean S.D. S.E.m Dif~ S.E.d C.R. 
Initial Test 
More Able--A 123 46.27 6.73 0.606 0.34 .964 0.353 More Able--B 114 46.61 8.06 0.755 
More Able--A 123 46.27 6. 73 0.606 1.10 0.980 1.124 More Able--C 108 47.37 8.01 o. 771 
More Able--B 114 46.61 8.06 0.755 0.76 1.072 o. 710 More Able--C 108 47.37 8.01 o. 771 
Fall Test 
More Able--A 123 104.97 15.61 1.988 1.42 1.844 o. 771 More Able--B 114 106.39 12.74 1.416 
More Able--A 123 104.97 15.61 1.988 4.16 1.972 2.112 More Able--C 108 109 ~ 13 14.33 1.904 
" 
More Ab1e--B 114 106.39 12.74 1.416 2.74 1.822 1.461 More Able--C 108 109.13 14.33 1.904 
Initial Test 
Less Able--A 132 39.95 9.62 0.867 0.12 1.208 0.099 Less Able--B 135 40.07 9.80 0.840 
Less Able--A 132 39.95 9.62 0.867 1.27 1.253 1.016 Less Able--C 122 38.68 9.94 0.90 
Less Able--B 135 40.07 9.80 0.840 1.39 1.23 1.127 Le.ss Able--C 122 38.68 9.94 0.90 
Fall Test 
Less Able--A 132 92.87 14.96 1.302 2.17 1.808 1.199 Less Able--B 135 95.04 14.60 1.257 
Less Able--A 132 92.87 14.96 1.302 3.47 1.554 Less Able--C 122 89.5 11.49 1.040 2.090 
Less Able--B 135 95.04 14.60 1.257 5.54 1.634 3.473 Less Able--C 122 89.5 11.49 1.040 
* More able--110 I.Q. and above. 
Less able--109 I.Q. and below. 
"' 
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III. READDlG COMPREHENSION 
Comparison of seventh grade achievement in the reading section of 
the Fall Metropolitan Achievement Test is shown in Table XXIII. 
TABLE XXIII 
COMPARISON OF SCORES FOR SEVENTH GRADE GROUPS IN THE FOLLOW-UP STUDY 
ON THE FALL METROPOLITAN ACHIEVEMENT TEST 
Group Number Mean S.D. S.E.m Diff.m S.E.d C.R. 
A 85 52.7 8.08 .875 
.2 1.279 .169 B 86 52.9 7.30 .787 
A 85 52.7 8.08 .875 1.0 1.311 .863 c 83 53.7 8.89 .976 
B 86 52.9 7.30 .787 
.8 1.253 .640 c 83 53.7 8.89 .976 
Comparison of the comprehension section scores for the Fall read-
ing test at grade seven showed the control group with a mean of 53.7, 
the highest of the groups. Group C also had the largest standard devi-
ation, reflecting the greatest spread in scores. Compared with the mean 
scores of 52.7 and 52.9, respectively, for Groups A and B, critical 
ratios of 0.863 and 0.640, respectively, favored the control group. 
Between the experimental groups the critical ratio was 0.169, 
favoring Group B. 
None of these critical ratios was statistically significant. 
The smallness of these ratios is especially important in compari-
son with those existing at the t.ime of the initial testing, when the 
control group had advantages significant at the 5 per cent level over 
" 
59 
both experimental groups. The relationship of the experimental gro·ups 
to each other remained almost constant, but the advantage of the control 
over them both was diminished considerably. 
Comparison of achievement by eighth grade groups on the reading 
section of the Iowa Test of Basic Skills, administered in the Fall of 
1962, is shown in Table XXIV. 
TABLE XXIV 
COMPARISON OF SCORES FOR EIGHTH GRADE GROUPS IN THE FOLLOW-UP STUDY 
ON THE FALL READING COMPREHENSION SECTION 
OF THE IOWA TEST OF BASIC SKILLS 
Group Number Mean S.D. S.E.m Diff.m S.E.d C.R. 
Experimental A 82 51.2 11.94 1.319 1.1 1.990 .553 Experimental B 76 50.1 13.00 1.491 
Experimental A 82 51.2 11.94 1.319 0.0 2.027 Control 71 51.2 13.02 1.545 
Experimental B 76 50.1 13.00 1.491 1.1 2.142 .514 Control 71 51.2 13.02 1.545 
Comparison of the reading section of the Iowa Test of Basic 
Skills administered to the eighth grade groups in the Fall showed Group 
A and the control group with even maan scores of 51.2, the standard de-
viation for Group A indicating the least spread of score in the test. 
A mean score of 50.1 for Group B resulted in critical ratios of 
0.553 favoring Group A, and 0.514 favoring the control group. Neither 
of these was significant at the 50 per cent level of confidence. There 
had been no statistical significance between these groups on the initial 
testing. 
" 
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The Cooperative English Test administered to ninth grade students 
in the follow-up study included three sections on comprehension. Compar-
isonsof results are shown in Table XXV. 
TABLE XXV 
COMPARISON OF SCORES FOR NINTH GRADE GROUPS IN THE FOLLOW-UP STUDY 
ON THE FALL READING COMPREHENSION SECTIONS 
OF THE COOPERATIVE ENGLISH TEST 
Group Number Mean S.D. S.E.m Diff •m S.E.d C.R. 
Level of Com2rehension 
Experimental A 88 150.2 8.40 .895 
.1 1.304 .077 Experimental B 87 150.3 8.88 .952 
Experimental A 88 150.2 8.40 .895 
.3 1.323 .226 Control 76 150.5 8.52 .977 
Experimental B 87 150.3 8.88 .952 
.2 1.364 .148 Control 76 150.5 8.52 .977 
SEeed of Co!Erehension 
Experimental A 88 151.4 9.09 .969 
.3 1.371 .219 Experimental B 87 151.7 9.06 .9'll 
Experimental A 88 151.4 9.09 .969 
.1 1.473 .068 Control 76 151.5 9.72 1.115 
Experimental B 87 151.7 9.06 .971 
.2 1.473 .136 Control 76 151.5 9. 72 1.115 
Total Reading 
Experimental A 88 152.2 7.19 .766 
.3 1.114 .270 Experimental B 87 152.5 7.53 .807 
Experimental A 88 152.2 7.19 .766 
.2 1.273 .157 Control 76 152.0 8.85 1.015 
Experimental B 87 152.5 7.53 .807 
.5 1.30 .385 Control 76 152.0 8.85 1.015 
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In the Level of Comprehension section of the Cooperative English 
Test, mean scores were separated by a maximum of 0.3 score points. Crit-
ical ratios of 0.077, 0.226, and 0.148 were not significant at the 50 
per cent level of confidence. 
In the Speed of Comprehension section, mean scores were again 
within a maximum of 0.3 score points. Critical ratios of 0.219, 0.068, 
and 0.136 were not significant even at the 50 per cent level. 
In the initial comprehension section test, Group A was favored 
over the control group by a critical ratio of 1.\23, the greatest dif-
ferential at that level, but not statistically significant; there was, 
however, a slight tendency for the control group to improve in relation 
to the experimental groups. 
The Total Reading section scores showed a maximum difference of 
0.5 score points. Critical ratios of 0.270, 0.157, and 0.385 were not 
significant even at the 50 per cent level. In the initial testing, none 
of the critical ratios had been significantly different. 
Tables XXVI to XXVIII show the comparison of reading comprehen-
sion scores as converted to grade equivalents to allow comparison of 
tendencies for total group populations. 
Table XXVI shows the comparison of combined grade equivalent 
scores on reading comprehension tests administered in the Fall. 
62 
TABLE XXVI 
COMPARISON OF GRADE E~UIV.ALENT SCORES FOR TOTAL GROUPS 
IN THE FOLLOW-UP STUDY ON THE FALL READING COMPREHENSION TESTS 
Group Number Mean S.D. S.E.m Diff.m S.E.d C.R. 
A 255 94.47 16.95 1.061 0.14 1.520 0.092 B 249 94.33 17.15 1.087 
A 255 94.47 16.95 1.061 0.25 1.640 0.152 c 230 94.72 18.95 1.249 
B 249 94.33 17.15 1.087 0.39 1.658 0.235 c 230 94~72 18.95 1.249 
In the translation of reading scores to grade equivalents, there 
was a maximum difference of 0.39 in mean scores, resulting in critical 
" 
ratios of 0.92, 0.152, and 0.235. None of these was significant even at 
the 50 per cent level. 
Table XXVII shows the comparison of differences in comprehension 
scores in the initial test and the Fall test achieved by boys and girls. 
Critical ratios favored boys in Group B over both Group A and the 
control group, a difference which was less in the Fall test than in the 
initial test. Rank order changed from B-C-A in the initial test to 
B-A-C in the Fall. No critical ratios were statistically significant, 
however, at either time. 
Among the girls, the rank order changed from C-A-B in the initial 
I 
test to A-C-B in the Fall, with less difference in maximum critical 
ratios in the Fall. No critical ratio on comparisons of change was sig-
nificant, however. 
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TABLE XXVII 
COMPARISON OF SCORES FOR GROUPS ACCORDING TO SEX 
IN THE FOLLOW-UP STUDY ON THE INITIAL AND FALL 
READING COMPREHENSION TESTS 
Group Number Mean S.D. S.E.m Diff.m S.E.d C.R. 
Initial Test 
Boys--A 134 50.77 12.87 1.112 1.86 1.606 1.155 Boys--B 134 52.63 13.44 1.161 
Boys--A 134 50.77 12.87 1.112 0.10 1.873 0.053 Boys--C 128 50.87 12.79 1.130 
Boys--B 134 52.63 13.44 1.161 1. 76 1.619 1.086 Boys--C 128 50.87 12.79 1.130 
Fall Test 
Boys--A 134 94.46 16.05 1.386 0.34 2.052 0.166 Boys--B 134 94.80 17.50 1.512 
Boys--A 134 94.46 16.05 1.386 0.16 2.090 o. 765 Boys--c 128 94.30 17.65 1.560 
Boys--B 134 94.80 17.50 1.512 0.50 2.170 0.230 Boys--C 128 94.30 U.65 1.560 
Initial Test 
Girls--A 121 54.27 12.27 1.11 o. 74 1.543 0.481 Girls--B 115 52.43 11.47 1.07 
Girls--A 121 54.27 12.27 1.11 1.16 1.709 0.678 Girls--C 102 55.43 13.12 1.30 
Girls--B 115 52.43 11.47 1.07 3.00 1.682 1.786 Girls--C 102 55.43 13.12 1.30 
Fall Test 
Girls--A 121 95.28 18.0 1.636 1.58 2.249 0.702 Girls--B 115 93.7 16.90 1.536 
Girls--A 121 95.28 18.0 1.636 0.04 2.602 0.154 Gir1s--C 102 95.24 20.4 2.020 
Gir1s--B 115 93.7 16.90 1.536 1.54 2.540 0.606 Girls--C 102 95.24 20.4 2.020 
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Table XXVIII shows the critical ratios between the more able stu-
dents and the less able students in the initial and Fall reading compre-
hension tests. 
Critical ratios among the more able students favored those in the 
control group in the initial comprehension testing; with the rank order 
of C-B-A. The same order held in the Fall tests; the advantage held by 
Group C over Group B was cut somewhat, while it increased slightly over 
Group A. 
Amon& the less able students, the rank order in the initial test 
was B-A-C, changing to A-B-C in the Fall. While the difference between 
the experimental groups was very slight both times, the disadvantage of 
Group C increased considerably. 
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TABLE XXVIII 
COMPARISON OF SCORES FOR GIOUPS ACCORDING TO ABILITY* 
IN THE FOLLOW-UP STUDY ON THE INITIAL AND FALL 
READING COMPREHENSION TESTS 
Group Ntunber Mean S.D. S.E.m Diff.m S.E.d C.R. 
Initial Test 
More Able--A 123 56.72 12.0 1.082 0.10 1.526 0.065 More Able--B 114 56.82 11.52 1.079 
More Able--A 123 56.72 12.0 1.082 3.34 1.533 2.179 More Able--C 108 60.06 11.32 1.090 
More Able--B 114 56.82 11.52 1.079 3.24 1.533 2.113 More Able--C 108 60.06 11.32 1.090 
Fall Test 
More Able--A 123 99.11 15.64 1.410 0.92 2.088 0.441 More Able--B 114 100.03 16.50 1.545 
More Able--A 123 99.11 15.64 1.410 4.69 1.923 2.443 More Able--C 108 103.80 13.66 1.314 
More Able--B 114 100.03 16.50 1.545 3.77 2.02 1.866 More Able--C 108 103.80 13.66 1.314 
J;nitial Test 
Less Able--A 132 48.21 11.88 1.034 0.72 1.476 0.488 Less Able--B 135 48.93 12.28 1.057 
Less Able--A 132 48.21 11.88 1.034 0;92 1.476 0.623 Less Able--C 122 47.29 11.70 1.060 
Less Able--B 135 48.93 12.28 1.057 1.64 1.50 1.093 Less Able--C 122 47.29 11.70 1.060 
Fall Test 
Less Able--A 132 90.52 17.10 2.220 1.0 2.058 0.536 Less Able--B 135 89.52 16.35 1.988 
Less Able--A 132 90.52 17.10 2.220 6.85 2.289 2.991 Less Able--C 122 83.67 19.20 3.024 
Less Able--B 135 89.52 16.35 1.988 5.85 2.238 2.612 Less Able--C 122 83.67 19.20 3.024 
* More able--110 I.Q. and above. 
Less able--109 I.Q. and below. 
CHAPTER IV 
SUMMARY AND CONCLUSIONS 
I. THE PROBLEM AND PROCEDURES OF THE STUDY 
In October 1962, reading and spelling tests were administered 
to students who, during the preceding Spring, had taken part in an ex-
perimental study comparing methods of teaching word parts at seventh, 
eighth, and ninth grade levels. 
In the Spring study, two experimental groups worked on specially 
constructed sets of exercises teaching word parts. Both sets intro-
duced the same 190 word parts in the same sequential order. Both sets 
consisted of thirty exercises, self-directing and self-scoring. Three 
fifteen-minute exercises were used each week for a period of ten weeks 
in regular English classrooms. A third group, used as a control, fol-
lowed the regular English curriculum. 
One experimental group, known as Group A, worked with an inde-
pendent discovery method. Using structural analysis, classification 
of words was made into meaningful, designated categories. Opportunity 
was given for students to arrive independently at the meaning of the 
word part. 
The second group, known as Group B, were provided with a glos-
sary directly teaching the meaning of the word part. Practice was 
given in application of this knowledge in a variety of contexts. 
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Significant improvement was made by both experimental groups in 
knowledge of word parts, general vocabulary, and reading. The inde-
pendent discovery method of Group A produced greater gains than the 
direct teaching of Group B in all abilities measured. Statistically 
superior gains were made by students using Method A over the control 
group in word parts, reading comprehension, and spelling. Intelligence 
and sex did not appear to be sianificant factors. 
The purpose of this study was to analyze the results of spell-
ing, general vocabulary, and reading comprehension tests administered 
in the Fall to students taking part in the experimental Spring study. 
It is noteworthy that the skills tested in the Fall did not include the 
direct knowledge of word parts, since no additional form of this test 
was available. Rather, the tests were of the transfer effects of that 
knowledge to related areas of spelling and reading. The Spring study 
showed marked improvement in these fields after a total of 450 minutes 
of training in word part skills. Was this experience strong enough to 
be apparent five months later? If significant differences in Fall 
achievement existed in areas on which groups were equated prior to the 
Spring study, these differences would be, at least in part, a reflec-
tion of the influence of the word parts study. 
Of the 823 students in the Spring study, 734 were available for 
the Fall testing. Groups of students in the follow-up study were re-
evaluated both by total population and by subgroups at grade level, by 
sex, and by ability. Comparisons were made of intelligence test scores 
and of initial Spring achievement test scores in knowledge of word parts, 
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visual memory, general vocabulary, reading comprehension, total read-
ing, and spelling. A total of forty comparisons of scores showed no 
differences significant at the 50 per cent level of confidence. An 
additional nineteen were significant only at the 10 per cent level. 
The only difference significant at the 5 per cent level existed between 
subgroups in the seventh grade. Here the control group was favored in 
reading comprehension scores by critical ratios of 2.242 and 2.012 over 
Groups A and B, respectively. 
The group average I.Q. scores remained between 109 and 110 I.Q. 
points. The division of high and low ability remained at this point 
for the follow-up study. 
The Morrison-McCall Spelling Scale was administered to all stu-
dents retained in the Fall study. Comparisons of present status were 
made by subgroup at grade level and also by total population groups. 
In the total population, comparison was also made of achievement in 
groups by sex and ability. Because alternate forms had been used be-
fore and after the experimental period in the Spring, comparison of im-
provement in spelling since initial testing was made for these same 
groups. Note was made of the relationship of this improvement to the 
achievement of comparable groups in the total initial population during 
the Spring study. 
Fall reading and vocabulary testing instruments varied with each 
grade level. The Metropolitan Achievement Test was used with the seventh 
grade groups, the Iowa Test of Basic Skills with eighth grade, and the 
Cooperative English Test with ninth grade. Comparison of the scores for 
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the retained population in grade level subgroups was made. To parallel 
the comparisons of achievement of total population made both in all 
phases of the Spring study and in spelling in the Fall, scores from the 
different reading tests were combined. This was done by grade equiva-
lents. Comparisons of grade equivalent scores were made to ascertain 
trends and rank order in achievement for total population groups and 
for subgroups by sex and ability. 
II. SUMMARY OF RESULTS 
1. Group A held an advantage in Fall .spelling achievement over 
the control group. This was statistically significant at the 5 per 
cent level. Group B also had a tendency to advantage in spelling achieve-
ment over the control, but this was not sufficient to be statistically 
significant. 
2. In subgroups at grade level, Group B in the seventh grade 
held an advantage over both Group A and the control group, which was 
not, however, statistically significant. Group A in both grades eight 
~ 
and nine held an advantage over both Group B and the control group 
which was also not statistically significant. 
3. All groups made improvement in spelling between the time of 
initial testing and the Fall testing. Both experimental groups made 
gains greater than the control group; Group A made gains superior to 
those of Group B. These gains represented, in terms of grade equiva-
lents, growth in spelling of seven months, five months, and four months, 
respectively, for Groups A, B, and C. 
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4. All subgroups made gains in spelling between the initial test-
ing and the Fall testing. 
Improvement was greatest by Group B in grade seven; gains were 
an equivalent of seven months growth. Group A produced the greatest 
gains in grades eight and nine; growth of one year and of six months, 
respectively, was made. 
Group A produced the greatest gains for both boys and girls 
in spelling achievement. Both experimental subgroups made improvement 
which was superior to that of the control group. 
Group A produced the greatest gains for both more able and 
less able subgroups. Group A of the more able students made gains 
equivalent to eight months growth; both Group B and the control group 
made gains equivalent to five months growth. The control group of the 
less able students made the highest score-point improvement. A lower 
initial base score made these an equivalent of four months growth, equal 
to that of Group B. Group A made an equivalent of five months improve-
ment. 
5. Higher Fall spelling test scores were achieved by all retained 
groups than had been registered by comparable groups in the larger ini-
tial population on the concluding Spring spelling test. This was true 
also of all subgroups except the girls. The improvement was maintained 
even when consideration was made of the differences in initial Spring 
achievement between comparable groups of the two populations. The con-
trol group showed the greatest improvement, largely because their spell-
ing achievement decreased during the experimental study. 
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6. On vocabulary test scores at grade level, there were no 
statistically significant differences between subgroups. Relative rank 
order between groups remained constant, except at the seventh grade 
level. A difference favoring Group A over the control group initially 
shifted to favor the control group over Group A at this level. Neither 
of these differences was significant at the 5 per cent level. 
7. Combination of results of vocabulary tests for total retained 
population in grade equivalent scores produced no statistically signif-
icant differences in score between groups. Group B increased its ad-
vantage over both Group A and the control group, but neither difference 
was statistically significant. No significant differences in score 
were apparent between subgroups of sex and ability. 
8. On reading comprehension tests at grade level, there was only 
one difference in Fall score statistically significant at or below the 
50 per cent level of confidence. This difference was between scores of 
Group A and the control group. The control had been initially favored 
by a critical ratio of 2.242, significant at the 5 per cent level. The 
difference decreased in the Fall testing to a critical ratio of 0.763, 
indicating a trend toward better growth increase in Group A. A lesser 
difference in initial score favoring the control over Group B was also 
narrowed. Relative rank order of groups remained unchanged. 
9. Combination of results of reading comprehension scores for 
total groups produced no differences significant even at the 50 per cent 
level of confidence. There were no significant differences between sub-
groups by sex and ability. Comparison of rank order of these groups 
follows: 
!Pitial Test 
Boys: 
Girls: 
More able: 
from B-C-A 
C-A-B 
C-B-A 
B-A-C Less able: 
to 
Fall Test 
B-A-C 
A-C-B 
C-B-A 
A-B-C 
The tendancy for Group A to shift upward is apparent in three of the 
four groups. 
III. CONCLUSIONS AND RECOMMENDATIONS 
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The results just summarized show that differences in achievement 
between groups in the follow-up study did exist. These differences 
were most apparent in spelling achievement. Both experimental groups 
learning word parts made gains over the control group. The independent 
guided discovery method led to greater gains than the direct teaching 
method. A statistically significant difference in Fall spelling scores 
favored Group A over the control group. Group A also showed a tendency 
to shift upward in terms of rank order of achievement in reading com-
prehension tests. At the seventh grade level, an initial significant 
difference favoring the control over both experimental groups was nul-
lified in the comparison of Fall test scores. 
Again it is emphasized that the Fall tests of spelling, general 
vocabulary, and reading comprehension were all measures of retention of 
transfer effects, not of material directly taught in the experimental 
study. It is surprising that a total of seven and one half hours' train-
ing in knowledge of word parts would lead to transfer effects strong 
enough to show up five months after the experiment. 
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The value of teaching word parts at junior high school level 
was shown in the Currie study. Retention, the second measure of pro-
ficiency in learning, bears out this value in the present study. The 
increased value of guided discovery as a method of this teaching, with 
its marked transfer effects, also is apparent. 
It is recommended that a study be made early in a school year 
paralleling the Currie study. Measures of retention and of transfer 
of training, as well as of reteDtion of transfer, would be possible at 
more frequent intervals. Equivalent population and measuring devices 
in all areas and at all stages of delayed testing would have more mean-
ingful results. 
APPENDIX A 
COMPARISON OF TWO METHODS OF TEACHING WORD MEANING 
THROOOH THE USE OF WORD PARTS IN GRADES TEN, ELEVEN, AND TWELVE 1 
The Problem 
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The purpose of this study was to determine if there is value in 
teaching vocabulary through the use of word parts to senior high school 
students, and to test two methods of teaching these word parts, namely 
(1) the independent discovery of meaning through the use of structural 
analysis, and (2) the usage method commonly used in vocabulary text-
books in which the meaning of the word part is always given. 
Limitations of the Study 
To make this evaluative comparison a set of materials of each 
type was prepared and used in fifteen English classes in Grades Ten, 
Eleven, and Twelve. A control group of eight classes followed the reg-
ular procedure for teaching vocabulary. A total of 511 participated 
in the study. The effectiveness of each set of exercises in teaching 
word parts, vocabulary, spelling, visual memory, speed, comprehension, 
and total reading achievement was evaluated by comparing initial and 
final test results of the experimental groups with each other and with 
the control group. 
Groups were equated on the basis of intelligence, knowledge of 
word parts, vocabulary, speed and comprehension, total reading achieve-
ment, spelling, and visual memory of words flashed. Measurements used 
were: the Otis Quick-Scoring Mental Ability Gamma Test, the Cooperative 
Reading Test, the Morrison-McCall Spelling Scale, the Beckwith-Hedrick 
Visual Memory Test, and the author's Applied Word Parts Test. 
At the conclusion of the experiment, the data were analyzed by 
grade level, total population, sex, and according to high and low abil-
ity. By combining the scores of the students together for each specific 
method of vocabular'Jypresentation, means, standard deviations, and sigmas 
of the means were computed and critical ratios determined to check the 
significance of the differences. 
Procedures 
The independent discovery method of teaching word meaning was 
tested by lessons using the classification technique. This analytical 
method was known as Experimental Method A. These materials gave practice 
1 Paper read at the Workshop in Reading Research hel« in Boston, 
Massachusetts, April 9, 1963. 
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in solving the meaning of word parts by classifying words using these 
elements into meaningful, designated categories according to the mean-
ings of the prefixes, suffixes, and roots. Practice on over 2300 words 
was given, using Thorndike's Teacher's Word Book of 30,000 Words as a 
guide to the frequency of occurrence of each word. 
The usage method of teaching word meaning, known as Experimental 
Method B, was tested by lessons similar to those appearing in word study 
books at the high school level. A glossary of word parts was provided, 
giving the meanings of all prefixes, suffixes, and roots used in the 
ninety exercises of this method. The vocabulary and word parts pre-
sented were the same as in Experimental Method A. 
The materials in both methods were self-correcting and provided 
for individual progress rates, students going on to the next lesson 
after checking the previous one. Answer keys were provided for each 
student in each method. Seven per cent of those in Method A and three 
per cent of those in Method B completed the ninety exercises. All stu-
dents in the two methods completed at least forty lessons. 
The experimental materials replaced any formal method of vocab-
ulary study. The experiment lasted ten weeks with the students working 
a period of ten minutes each day at the beginning of the English class. 
Summary of Findings 
Group A, using the analytical method, showed consistently greater 
gains than Group B, employing the usage method in which the word mean-
ings were always given. Group A far surpassed the Control group in all 
areas measured. The gains of Group A were highly significant in: 
1. Knowledge of word parts 
2. Vocabulary as measured by the Cooperative Reading Test 
3. Spelling 
4. Visual Memory 
In speed and comprehension, and total reading achievement, Group 
A was the only group to show gains although these were not significant. 
Group B showed highly significant gains in knowledge of word parts and 
significant gains in visual memory. Although Group B made gains in 
vocabulary and spelling, these were not significant. The only gains 
the Control group made were in knowledge of word parts, but these were 
not significant. 
The boys in Group A made greater gains than the girls of the same 
group in all areas measured. Both experimental groups of the boys made 
highly significant gains in the knowledge of word parts, and the same 
was true of the girls in visual memory. 
• 
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The lower ability groups of both A and B made greater gains than 
the higher ability groups in reading achievement, spelling, and visual 
memory, while the higher ability groups registered greater gains in 
vocabulary. In knowledge of word parts, the more able students of 
Group A registered the greater gains while the less able students of 
Group B made more significant gains. 
Implications 
The study of word parts is an effective method of teaching 
vocabulary to high-school students. 
Students, using the analytical method, register the greater gains 
in vocabulary as measured by a standardized test with a marked transfer 
to other related areas, such as general reading achievement and spelling. 
High-school students respond favorably to self-correcting mate-
rials which enable them to progress at their own rate. 
Further research should be undertaken at the junior-high level 
to determine the effectiveness of such a method of vocabulary teaching 
with this age group • 
APPENDIX B 
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TABLE XXIX 
EXTRACT FROM CURRIE STUDY OF COMPARISON OF SCORES 
ON INITIAL AND FINAL SPRING MORRISON-McCALL SPELLING SCALES 
FOR GROUPS IN ORIGINAL POPULATION 
Group Number Test Mean S.D. S.E.m Diff.m C.R. 
Grade 7 
A 95 I 36.08 5.07 0.52 1.58 2.03 A 95 II 37.66 5.61 0.58 
B 96 I 36.41 6.21 0.63 1,06 1.20 B 96 II 37.47 5.97 0.61 
c 93 I 36.91 6.30 0.65 0.85 0.89 
c 93 II 36.06 6.84 0. 71 (loss) 
Grade 8 
A 90 I 39.06 6.39 0.69 1.18 1.22 A 90 II 40.24 6.24 0.68 
B 87 I 38.03 4.83 0.52 1.21 1.53 B 87 II 39.24 5.64 0.60 
c 81 I 38.52 6.93 0.77 0.11 0.10 
c 81 II 38.63 7.11 0.79 
Grade 9 
A 98 I 41.11 4.80 0.48 1.77 2.42 A 98 II 42.88 5.40 0.55 
B 96 I 41.02 3.22 0.33 0.54 0.84 
B 96 II 41.56 5.40 0.55 
c 87 I 40.36 6.12 0.66 0.12 0.13 
c 87 II 40.24 6.15 0.66 (loss) 
All Grades 
A 283 I 38.77 5.85 0.35 1.35 A 283 II 40.12 6 •. 09 0.36 2.70 
B 279 I 38.50 5.94 0.36 0.93 1.86 B 279 II 39.43 5.91 0.35 
c 261 I 38.56 6.60 0.41 0.33 0.56 
c 261 II 38.23 6.96 0.43 (loss) 
~ 
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TABLE XXX 
EXTRACT FROM CURRIE STUDY OF COMPARISON OF SCORES 
ON INITIAL AND FINAL SPRING MORRISON-McCALL SPELLING SCALES 
FOR GROUPS IN ORIGINAL POPULATION BY SEX AND ABILITY 
Group Number Test Mean S.D. S.E.m C.R. 
Boys 
A 152 I 37.39 6.36 0.52 2.08 A 152 II 38.95 6.60 0.54 
B 157 I 37.09 6.03 0.48 1.33 B 157 II 38.02 6.36 0.51 
c 141 I 37.18 6.63 0.56 0.26 (loss) 
c 141 II 36.97 6.93 0.58 
Girls 
A 131 I 40.39 4.68 0.41 2.31 A 131 II 41.80 5.10 0.45 
.B 122 I 40.33 5.25 0.48 1.50 
" 
B 122 II 41.29 4. 71 0.43 
c 120 I 40.02 6.54 0.60 0.37 (loss) c 120 II 39.70 6.69 0.61 
More Able 
A 137 I 40.33 5.55 0.47 1. 79 A 137 II 41.53 5.49 0.47 
B 132 I 40.48 5.22 0.45 1.0 B 132 II 41.11 5.04 0.44 
c 124 I 41.68 5.01 0.45 
c 124 II 41.20 5.34 0.48 0.73 (loss) 
Less Able 
A 146 I 37.30 5.76 0.48 2.20 A 146 II 38.86 6.30 0.52 
B 147 I .36.73 6.0 0.49 1.77 B 147 II 37.99 6.18 0.51 
c 137 I 35.80 6.57 0.56 0.36 (loss) 
c 137 II 35.50 7.14 0.61 
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